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Angle adjustment in any direction 
without tools! Our new elevated- 
feed-point cellular antenna gives 
maximum performance, even In 
problem installations. 


tee our new 1 Model ASPD917 with: OMNI: Loc™ 
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Send for your free copy 
of "THE BOOK" on 
cellular antennas. 
Helps you choose 
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models. 
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End console clutter... 


PTT LED 
with parallel 
key 


Six two-wire WY 
or four-wire A 
lines with 

transformer- 
isolated and 
floating 
outputs 


= Stimmed receive 
audioand= 
line-activity LEDs 


—-—= {lear your desk...and control up 
“to six base Stations with only 
=—~~one standard telephone-size con- 
—— sole! Vega’s Model’C-516 is the 
~~ only small desktop tone remote 
_____ that providés F1/F2/monitor/PTT 
=—Ftonitrol of up to six remote base 
—— Stations. It operates over two- 
~ “wire/four-Wire lines and includes 
--—~-line-activity-indicators and 
——=— selected.or summed.-receive audio. 
=_.___The C-516 is only one of a wide 
“variety of remote control consoles ~ 
=— available from Vega. Check the 
_ following list for r the console that 


= —™ 


— 


{} 
. 


“fits you your asl eS es 


—— = —=—s = 
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Handset versions 


= (C-530 DC (single frequency) 
C-531 DC (two frequency) 
C-510C tone (two frequency) 
C-5148B tone (four frequency) 
€-516 tone (six line, two 
frequency) 
“= C-581 tone (eight frequency) 
Desk-mic versions 

= C-532 DC (two frequency) 
C-5TT tone (two frequency) 
-= C-540 tone (coming later...four 

“frequency, 10 line)’ 


' C=581/M tone-(eight frequency) 


Volume control 


 -Simplex, 
_ half duplex, 
~ full duplex 


“Intercom, CTCSS disable, F1/F2: 


~ with the C- 516 six-line tone remote 


— =e 


Wall-mount versions 


—— 


= C-533 DC.(two 10 frequency) ae : 
= C-512 tone (two frequency) — ae 


Custom versions ~~~ -—-. 


SS arr 
. Multiline/multifrequency. tbe aici 
= Special mechanical .— _.. _ 
configurations ‘ 


_—_— 


ee 


Vega — Sg 
SNARK. Wcompany. enti 


9900 Baldwin Place 

El Monte, California 91731-2204 
Telephone: (818) 4: 442- Bub tie 
Toll-free: 800-877-1 A771 Bsns 


FAX: (818) 444-1342 TN. 
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Volume 7, Issue 10 


The journal of mobile communications technology 


features 


|.) Pick alternative energy 
for remote radio sites 
Diana Bjornskov, Onsite Energy 
Use alternative energy sources 
to take advantage of radio 
communications sites that lack 
utility power. With redundancy, 
natural resource system 
reliability may exceed that of 
the ac mains. 


Use direction-finding to 
trace interference 
Joseph D. Moell, PE. 

Pick the direction-finding 
technology you like the best and 
learn to use it. When the time 
comes and you have an urgent 
need to track down a signal, it 
will be too late if you have not 
had some practice. 
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Radio direction-finders 
from $125 to $350,000 


Don Bishop 
From home-grown beam anten- 
nas to sophisticated military- 


grade equipment, radio 
direction-finding equipment 
spans a wide range of 


sophistication, utility and price. 
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APCO wrap-up/review 

Frequency coordination fees 
come down for system operators 
who reduce interference. 
Exhibit difficulties prompt the 
association’s president to 
appoint a task force to come to 
grips with vendor concerns. 


>. Swersweep: A new 


method of measuring 
SWR 


Joe Peterzak, Europa Marketing 
Swersweeping helps technicians 
adjust RF systems faster and to 
a higher level of performance. 


On the cover: An alternative energy source 
installation on Duncan Mountain in Idaho uses a 
wind-driven generator and photovoltaics. Sec 
Diana Bjornskoy's article on page 10, 


Use a kit designed to work with 
a service monitor that includes 
a tracking generator and 
spectrum analyzer. 


Why undesired 
propagation causes radio 
interference 


Roald Steen 

Customer complaints tend to 
increase during periods of 
unusual radio propagation. 
Ionospheric propagation, 
ducting and _ knife-edge 
diffraction may cause 
interference. 
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Higher profit margins, reliability you can count on, 
and fast delivery. That’s SSC. 


You win the bid. With a 50% markup. 

To make it easier for you to maintain higher profit 
margins, we keep our prices extra competitive. 

We can do it, because signalling is our specialty. 
You'll like our reliability. 

Profits disappear quickly if you have to make several 
service calls—at your expense! 

You'll be pleased with the reliability SSC delivers. It’s 
backed up with a five-year limited warranty. 

You get your order when you want it. Fast. 

A recent survey showed there's a 90+ percent 
chance your order will be shipped within five working 
days of SSC’s receipt of your order 

In any case, we'll give you a firm shipping date and 
we'll make it happen. 
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Full-line of signalling products. 

Take your pick. DC and tone remote contro! units, 
DC to tone converters, ANI encoders and io ea 
Touch Tone® units. 

The new desktop or wall-mount remote control 
console pictured above is available in DC or tone, with 
a full range of features. You can field program it during 
installation to ensure system compatibility. 

Ask for information. It's free. 

You'll receive a complete package of information on 
signalling products designed to raise your profit 
margins. Contact Solid-State Communications, 

21060 Corsair Blvd., Hayward, CA 94545. 


Cc Ge &™ One source for all 
) @a Ge your signalling needs. 
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Call now for full information package: 


800-227-1226 wa 800-227-0223 
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Enter: The American Private Radio Association 


When the FCC listens to “the private 
land mobile radio industry.” it hears 
many voices. Among them are trade as- 


sociations, frequency coordinators, 
equipment dealers, manufacturers, and 
occasionally, radio users. 

James Kay sells radio equipment in 
the Los Angeles area. He operates sys- 
tems licensed in the business and spe- 
cialized mobile radio services. He is a 
director of the newly formed American 
Private Radio Association. 

“Radio users don't care about fre- 
quency coordination, the FCC and trade 
associations,” Kay said. “They care 
whether their radios help them do busi- 
ness. They look to dealers to obtain their 
licenses and solve interference prob- 
lems, not the FCC or frequency coor- 
dinators,’ Frequency coordinators 
consist of certain trade associations to 
which the FCC delegated most of its 
responsibility for assigning frequencies 
and resolving interference complaints. 

APRA seeks to unite dealers and ra- 
dio users, including users from all pri- 
vate land mobile radio services. The 
association's leaders see foul play in the 
way some trade associations process 
license applications and handle interter- 
ence complaints. They see collusion 
among certain FCC officials, trade as- 
sociations and manufacturers. Frankly, 
they do not have much of anything good 
to say about MRT and other industry 
publications, either, seeing the trade 
press as part of a ‘Washington Inner 
Circle.” 


Multiple trade associations 
Uniting dealers and users is an ambi- 
tious goal, Currently, multiple trade as- 


sociations represent licensed users, 
including businesses, state and local 
government agencies and individuals. 

The FCC allocates blocks of radio 
frequency spectrum according to users’ 
activities. Blocks are assigned for law 
enforcement, firefighting, conducting 
business, farming and dispatching taxi- 
cabs, for example. Trade associations 
are motivated to try to restrict cligibili- 
ty for others to use their members’ fre- 
quencies and to try to expand their 
members’ eligibility to use other fre- 
quencies. Thus, block allocations often 
pit trade associations against one 
another. 

“We'll do the fighting among our- 
selves [within APRA],.” said the associ- 
ation’s president. Mark Dobronski. 
“Then we'll give the FCC one unified 
opinion or plan.” Dobronski represents 
the Arizona Department of Corrections, 
a police and local government radio 
service licensee. 

“APRA will address anything that af- 
fects land mobile?’ Dobronski said. 
“Frequency coordination is a big issue. 
But advanced technology is an even 
more important issuc. Sloppy [requen- 
cy coordination has led to us having to 
look for advanced technology.” 


Teletech-APRA 

Dobronski’s former employer, 
Teletech, a Dearborn, Ml-based en- 
gineering company, lost $250,000 or 
more of annual revenue when the FCC 
delegated frequency coordination 
responsibilities exclusively to trade as- 
sociations in 1986. Previously, the com- 
pany sold field studies to users who 
chose not to use the services of frequen- 
cy coordinators. With the loss of reve- 
nue, “Teletech no longer could afford 
me,” Dobronski said. 

The Teletech-APRA connection is 
strong. For example. not only is 
Dobronski a former employee. his wife 
is president of Teletech. Teletech vice 
president Kenneth Hoehn is an APRA 
director. The first two issues of the as- 
sociation bulletin, APRA News, feature 
front-page editorials about Teletech’s re- 
quest that the FCC decertily NABER 
as a frequency coordinator because of 
NABER misconduct alleged by 
Teletech. 

Whether the Teletech-APRA connee- 


tion and the associalion’s tendency to 
operate from the shadows will work in 
its favor remains to be seen. 

Dobronski, Hoehn and another 
APRA director, Steve Black, are wary 
of trade press coverage. One director 
withheld comment about the associa- 
tion. Reasons they gave range from dis- 
trust of the trade press to fear of 
reprisals that may be exacted by fre- 
quency coordinators by intentionally 
mishandling license applications sub- 
mitted by APRA leaders. 

Requests we made for a list of APRA’s 
nine directors went unfulfilled. The 
APRA News offers no hint as to the iden- 
tity of the association's directors and 
officers, and we can tell you from ex- 
perience that they are not easy to find. 

We cannot endorse APRA because a 
clear picture of the association has not 
emerged yet. We do like two of the the 
association's goals: to offer a unified 
voice representing private land mobile 
radio users before the federal govern- 
ment and to improve the frequency as- 
signment process so radio communi- 
cations equipment dealers can serve 
their customers better. 


Happy birthday, Fred! 

MRT’s industry consultant, Fred M. 
Link, turns 85 this month. If you would 
like to send him a card, you can send 
itto: “Fred M. Link, in care of Mobile 
Radio Technology, PO. Box 12901, 
Overland Park, KS 66212.” 

We at MRT count Fred among our 
many blessings. and wish him many 
happy returns. 

—Don Bishop 
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Nobody does it better 


VOICE PRIVACY Unique Remote 


Control a base station 
using your existing telephone 
system. A single TransTel™ 
replaces costly remotes and 
permits control of the base 
from any telephone extension. 
(DTMF required) 


Whether you need four codes or four 
billion, Transcrypt has the reliable 
system for your radios. 


Now with advanced features like ANI, 
Status reporting and Selective Calling, 
Transcrypt’s CVP™ is unmatched by 
any other system. 


Specified and depended on by major 


Transcrypt’s voice privacy modules go 


users and governments world wide. lo work every day in over 400 different : ios ; a 


_ 


makes and models of radio. 


Instant Repeater = 
Whether fighting forest fires phone/speakerconnections. = //##scrypt’s TransTef™ replaces remotes 


in the Northwest or providing Bendix/King 
emergency communications Users 


after a hurricane, Transcrypt’s Special upgrades for KING 

remarkable TransPeater™ goes portables in VHF & UHF. Plug 

to work faster than any other in optiuns dor unit to wake 

+ aie selective calling, voice privacy 
Using programmable radios, and more. Also a new low cost 

simply connect the Transcrypt’s TransPeater™ provides 28 channel conversion for the 

TransPeater™ between any instant repeater service VHF LPH series. 

two units (portable, base or 

mobile) using existing micro- 


x7 Nye 
POA feanacrsrtlindernational wc 


Toll-Free (800) 228-0226 Telex 466146 
1620 North 20th Street, Lincoln, NE 68503 


Transcrypt’s TransPeater™ cvasily 
connects two radios as a repeater 


$$ —$$ 


Crypto Voice Plus and CVP are trademarks of Transcrypt International, Inc. 
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Vehicular repeaters: 

In your August 1989 issue, I read the 
article “Universal Vehicular Repeater 
Extends Portable Range” by Wes Sut- 
ton. I am not an electronics technician 
or engineer, but generally I understood 
the article. 

I am writing to you to obtain more in- 
formation regarding mobile vehicular 
repeaters, their efficiency and cost. 

The information I seek is for the Aus- 
tin Independent School District Campus 
Police. We are experiencing some dif- 
ficulty with communications between 
our hand-held transceivers and base sta- 
tion. When officers try to transmit with- 
in a large school building made of steel 
and other metal, it is virtually impossi- 
ble to receive their signals. 

We use Uniden mobile and hand-held 
transceivers, and I am interested in ve- 
hicular repeaters that are compatible. 

We use two repeater stations on op- 
posite sides of the city to cover 261 
square miles. Within the district there 


Maile Raclio 
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are 120 schools and administrative 
offices. When an officer is away from 
his mobile unit, there is only a 10% to 
15% chance that he can communicate 
with the base station from outside a 
building and nearly no chance at all that 
he can communicate from inside a 
building. The situation, as you can see, 
has the potential to be life-threatening. 
I would like to receive information 
from suppliers who might read this 
letter. 
Bill Ferris 
Operations Captain 
Austin Independent School District 
Campus Police 
5900 Guadalupe 
Austin, TX 78752 


The Battle of La Mosca: 

After reading your editorial, “The 
Battle of La Mosca,” in the August 1989 
issue, I must respond “‘for the record.” 
Your comments and statements arc, in 
the majority, correct. The following is 
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offered to bring the entire picture into 
focus. 

The U.S. Forest Service in Albuquer- 
que, NM, has enjoyed a lengthy work- 
ing relationship with All-Comm; its vice 
president, J.H. Ericksen; and many oth- 
er two-way radio service providers in 
the area. Through this working relation- 
ship, many controversial electronic site 
issues have been resolved. 

The case of La Mosca is no exception, 
A great many—not just a few— 
individuals, including those with ad- 
ministrative and technical responsibili- 
ties, were involved with the successful 
resolution of the La Mosca conflict. 

Most, if not all, federal agencies, such 
as the Forest Service and the Bureau of 
Land Management, are two-way users 
at electronic sites. Some of these sites 
include high-power broadcast transmit- 
ters that emit continuous carriers. Thus, 
we and other federal agencies ex- 
perience many of the same problems ex- 
perienced by commercial two-way radio 
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service providers. 

The Forest Service is intimately and 
at times painfully aware of the conse- 
quences of mixing high-power and low- 
power transmitters on our extremely 
“quiet” electronic sites found in most 


of the western states. For many years, 
the Forest Service has pursued, through 
electronic site management, the isola- 
tion of high-power and low-power users 


by using horizontal and vertical sepa- 
ration. 

The West, compared to the eastern 
United States, is blessed and cursed with 
“tall towers” in the form of mountains 
managed by government agencies. Not 
all mountaintops allow the most desira- 
ble isolation—Sandia Peak near Albu- 
querque is an example. When less 
desirable isolation must be tolerated, 


ARCO Solar <7 
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fuel, aggravation and Money 
too. 


Solar Photovoltaic power is the 
most pollution free, noise free, 
fuel cost free process for deliv- 
ering power to a remote site 
repeater, base station or trunk- 
ing system. Why, does it seem, 
that almost all really good radio 
sites are off the power line grid 
network? Photo-voltaic power 
systems make it possible to 
install systems in these remote 
sites with a minimum of envi- 
ronmental impact 


Let Hutton Communications 
help you size your site for a 
photovoltaic power system. Call 
Hutton's Solar Support Group 
at 1-800-442-3811 for a free 
photovoltaic sizing and appli- 
cation consultation. 


Headquarters 
Hutton Communications 
3240 Garden Brook Drive 
Dallas, Texas 75234-2309 

214-484-0580 

800-442-3811 

Fax: 214-484-9254 
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some compromises and technical solu- 
tions need to be reached to the satisfac- 
tion of all users of public lands. 
Satisfaction is not possible at all elec- 
tronic sites but a conscientious effort to 
achieve it is pursued by many parties. 

The consultant we hired, Shaffer & 
Associates, stressed in its final report 
that La Mosca’s geometry and geogra- 
phy make it unique and that La Mosca 
does not represent all western electronic 
sites. The site geometry issue primari- 
ly dictated the consultant's findings. 

The site geometry and geography 
fixed the “‘main” lobe of the proposed 
broadcast transmitter directly into the 
buildings and antennas of all existing 
users. The position of the main lobe and 
the Forest Service’s desire to retain La 
Mosca as an exclusive low-power site as 
stated in the Forest Site Management 
Plan were the determining issues in the 
denial of the broadcaster’s application. 

It was All-Comm’s persistence and 
knowledge of the surrounding area that 
allowed All-Comm to present an alter- 
native to the broadcaster. All-Comm 
proposed an alternative site outside the 
Forest Service land and 1.5 miles away 
from the existing electronic site. The 
proposed site had been overlooked by 
the broadcaster’s engineers. 

To my knowledge, the broadcaster has 
not pursued the development of the al- 
ternative site. 

E.C. Flanders Jr. 

Regional Telecommunications Manager 
U.S. Department of Agriculture 
Forest Service 

Southwestern Region 

Albuquerque, NM 


Fast Fact Card comment: 

The toughest problems encountered 
on the job are: 

(1) obtaining zoning for a cell site in 
the neighborhoods with the most cellu- 
lar users. The more expensive the neigh- 
borhood, the more the demand for 
cellular, but also the tighter the zoning 
restrictions. 

(2) Confining actual coverage to the 
39dBy “legal” contours. 

Cathi Mitchell 
Communications Engineer 
U S West/NewVector 
Phoenix 
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HANDS FULL? 


Store and Send Messages 
with Radio MailVox 


Tending to business often means radios aren't. All those dollars 
for 2-way ... and no one’s in! MX-COM’s Radio MailVox 
bridges the unattended gaps of 2-way communications: 

e Announcing whereabouts and ETA 


of busy fleet units. 

* Storing radio dispatches. 

© In the relay mode the weaker signals 
of a personal radio are stored and ie 
then, repeated with the greater power On Oe 
and range of the mobile — in simplex. _ --~ SS 
if need be. 


With the MX P1381 Radio MailVox, 
radios don't loaf when hands are full. 


To keep your radios from loafing, 
Call Toll Free 


1-800-638-5577 


MX P1381 
Radio MailVox™ i 
Voice Store and Send Card 


4800 Bethania Station Road, Winston-Salem, NC 27105-1201 
In North Carolina Calf: (919) 744-5050 or FAX (919) 744-5054 
In Canada Call: Omni * East/514648-8432 © Central/416-841-6740 © West/403-291-9639 
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Pick alternative energy 
for remote radio sites 


Use alternative energy sources to take advantage of radio communications 
sites that lack utility power. With redundancy, natural resource system 
reliability may exceed that of the ac mains. 


By Diana Bjornskov 

Electrical power, a resource taken for 
granted in urban areas, can be more 
difficult to obtain in rural areas and on 
mountain peaks. Advance planning for 
reliable clectricity in rural areas and at 
remote sites can help reduce implemen- 
tation costs and prevent disappointing 
results. 

Primary power from alternative 
sources—solar, wind, thermal, electric, 
mechanical and hybrid systems—is as 
reliable or more reliable than utility 
power when it is designed for a specif- 
ic site. Utility power has some disadvan- 
tages in rural areas and can be far more 
costly to build and maintain. 

The Telecom Energy Services group 
of Onsite Energy conducted research 
that shows power requirements for re- 
mote telecommunications and radio 
communications networks vary greatly 
and cannot always be satisfied by utili- 
ty service providers. Rural grid connec- 
tion can be economically unfeasible and 
unreliable. 

Three installations that have provided 
constant wind-generated and diesel fuel- 
generated primary power in southwest- 
ern Alaska since 1986 are in the remote 
Arctic where 80mph wind is common. 
Corrosive salt spray from ocean air, fre- 
quent below-freezing temperatures, high 
transportation and fuel delivery costs 
offer singular challenges to the power 
system supplier. 

These sites bring reliable telecommu- 
nications to their region. Their config- 
urations withstand severe weather 


Bjornskov is an account manager for the Telecom 
Energy Services group of Onsite Energy, Portland. 


RED BLUFF, CA—1,030 SQUARE FEET 
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Figure 1. Photovoltaic panel areas required 
for 1,000W primary power systems. 


conditions and provide the lowest oper- 
ational and maintenance costs. 

Energy requirements were assessed, 
and environmental conditions and avail- 
able natural resources were identified. 
Then the power systems were sized. 
Combinations were analyzed and paired 
with site data until the right arrangement 
of hardware was achieved. The same 
procedure applies for any climatic con- 
ditions. 

Photovoltaic power was not the cor- 
rect year-round solution for Alaska be- 
cause of the many months of limited 
sunlight and darkness every year. Wind, 
though, is reliable and fairly constant. 


Wind and diesel fuel were chosen to 
drive generator sets to power the sites. 

Wind-turbine generators deliver more 
than half of the annual power require- 
ments, ranging from more than 80% 
during some months to as little as 20% 
during others. 

February’s —60° weather did not faze 
the wind generators, but fuel jelled in 
a diesel generator. Wind and battery 
power carried the load; customer serv- 
ice was not interrupted. The abnormal 
conditions surprised everyone. To pre- 
pare for a recurrence, adding fuel tank 
heaters is under consideration. 

In Idaho, a combination photovoltaic, 
wind and diesel system was built four 
years ago to power a radio communica- 
tions and microwave telephone site. At 
the telecom provider's request, the sys- 
tem made use of existing diesel genera- 
tors. New photovoltaic panels and new 
wind-turbine generators were installed. 

The integrated system has performed 
remarkably well: Sunlight and wind 
provide more than half of the annual 
power requirements. But the aging 
diese] generators had to be replaced last 
year. 

To prevent downtime for unplanned 
maintenance or for retrofitting, and to 
avoid using incompatible equipment, 
systems should be configured with new 
components. 

The dollar value of fuel savings de- 
pends on delivered costs. The savings 
were substantial in these three examples, 
as they usually are for a remote area. 
Saving diesel fuel cost is only one ad- 
vantage. In addition, using alternative 
energy sources extends fossil-fueled 
equipment life and extends the interval 
between fuel deliveries. 


ee ee — —— — ———— ro 
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Reasons to use alternative primary power 


Achieve optimum coverage by selecting the most advantageous site regardless 


of utility power availability. 


| Reduce capital investment and life-cycle costs. 


Build complete redundancy Into the system, and own that redundancy. 


Avoid logistical ordeals often associated with uneven terrain. 


Reduce encounters with environmental and regulatory restrictions. 


Control the entire hardware system. 


Add the power source to the balance sheet as a depreciable asset. 


Determining the appropriate cnergy 
source and system type for a given 
es requires information: 
resources available at the site. 
microclimatic conditions. 
environmental requirements. 
costs for locally delivered fuel. 
size and nature of the loads. 
The availability of “natural” energy 


resources such as sunlight and wind de- 
pends upon weather and topography. 
For example, at one location, wind 
might provide most of the necessary 
power. At a location 100 feet away, it 
might provide only a fraction of that 
power. 

Photovoltaic panels require sufficient 
land. If land is expensive and sunlight 


is limited, the large array and large tract 
of land required to expose photovoltaics 
to enough light could make the site un- 
reasonably costly. 

Figure | on page 1] shows the approx- 
imate area that photovoltaic panels re- 
quire in several areas of the country to 
produce IkW of electricity. 

Calculations used to size Figure 1's 
panels assume that panels with the 
highest efficiency currently available are 
used. Microclimates within any topo- 
graphic area may increase or decrease 
photovoltaic efficiency, as well as any 
other natural power resource. 

Photovoltaic and wind-driven systems 
offer highly reliable, clean power. They 
cannot power a site that demands con- 
stant power unless the natural resource 
is available constantly. 

Nevertheless, sunlight and wind can 
contribute generously as part of a hybrid 
system to reduce gencrator fuel costs by 
half or more. Considering fucl prices, 
delivery costs and the advantages of 
reducing generator running time and 
Maintenance, savings can be substantial. 


It will stop the shenanigans. 


vranctoreaeintvtn tah ole 


Digital ANI for portables 


Introducing CSC’s ID-33 Encoder for Automatic Number Identification — 
This state-of-the-art, subminiature ANI board will stop the horseplay and 
end the stuck mikes. It includes a time-out timer and emergency/status 


messages as well as ANI; 


transmits the ID in a mere 
100 milliseconds. Fleet 
price $145 (100 qty.). Call 
for brochure. 
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| esc CONTROL SIGNAL CORPORATION 


1985 S. Depew St. #7 Denver, CO 80227 (303) 989-8000 
CALL TOLL FREE 1-800-521-2203 


It's a battery 
Charger. 

Analyzer. 
Discharger. 
Conditioner. 

___. It’s the 

‘au «battery 

fim Optimizer. 


@ juarteries 


‘ 


e Charges batteries using negative delta 
voltage, the safest method on the 
market. 
e Analyzes batteries giving you capacity 
and voltage readings. 
e Allows you to discharge battery to 
run diagnostic checks on equipment. 
®Conditions batteries exhibiting 
“memory effect” by cycling 
three times. 


a 


Corporate Headquarters. P.O. Box 1508, Mason City. |A 50407 800-247-1821 Fax: 515-423-1644 
European Headquarters: P.O. Box 10. 3 Mill Hill. Peterlee. Co. Durham. SR8 2HR England (44) 091-587 2787 Fax: (44) 091-587 2587 
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As far as power equipment is con- 
cerned, there is no magic except for 
education and experience in system in- 
tegration. Here are some of the pros and 
cons: 

© Engine generator sets—If built for 
the reliability and durability necessary 
to serve remote locations or to endure 
weather extremes, engine generator sets 
remain a good choice for dependable 


primary power. A word of caution: 
Some generators are designed only for 
standby power. They cannot support 
loads at a radio communications site 
over extended periods. 

© Diesel fuei—The advantages of us- 
ing a generator powered by diesel fuel 
include the generator’s relatively low 
capital cost; an extremely wide selec- 
tion of power capacities; independence 


Drive a 


great bargain 


for under *1,000. 
Dataradio 
Turbo MRM 4800. 


With a sticker price that’s under 


$1,000, our Dataradio Turbo Mobile Radio 

Modem puts you in the driver's seat. At 4800 baud, it makes 

any kind of data equipment work for you when you're on the 
road. PC laptops become intelligent terminals, allowing you to 
unlock the full potential of your mobile radio system! Dataradio 
Turbo MRM features include Forward Error Correction, privacy 
coding and easy installation. Also available: lower cost 1200 

baud model for use with trunking and conventional radio networks. 


Dataradio Base Station Controller, less than $2,000 


For further information, contact 


DAPYRADIO 


Dataradio Corp.. 400 Perimeter Center Terrace, Suite 730. 
Atlanta, GA 30346 (404) 392-0002 Fax (404) 392-9199 


in Canada: Dataradio Inc.. $500 Soyaimount Ave., Suttle 200, Monireas, 
Quebec H4P 147 (514} 737-0020 Fax (St4) 737-7883 
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from climatic conditions; and predicta- 
ble performance. 

A diesel-fuel generator performs well 
in hybrid systems that include wind and 
solar power. As a stand-alone source, it 
can be configured to use fuel efficiently. 

° Thermoelectric generators—With 
no moving parts, thermoelectric gener- 
ators are highly reliable and easy to 
maintain. Their modular design means 
they can be connected in multiples to 
provide higher power capacities. 

But they are inefficient, and they re- 
quire frequency refueling with propane. 
Propane must be delivered by trucks, so 
delivery may be affected adversely by 
harsh weather conditions. 

® Closed-cycle vapor turbines— 
Where fuel is readily available, closed- 
cycle vapor turbines may be used. Their 
capital cost per watt is high. Their oper- 
ational life is about 20 years, with a 
mean time between failure of more than 
30,000 hours. 

These turbines are extremely reliable 
and operate on a variety of fuels. Fuel 
efficiency is low, so frequent deliveries 
may be required. In remote areas, the 
required delivery schedule may be ex- 
pensive or impossible to manage be- 
cause of severe weather. 


System integration 

Remote sites usually are unattended 
and may be difficult to reach. Thus, an 
independent power system must have 
greater redundancy than an equivalent 
utility power system. Adequate redun- 
dancy is assured by determining loads 
correctly and by applying the right tech- 
nology to support those loads, 

Seasonal changes are likely to affect 
energy use. Power system design should 
take into consideration fluctuations in 
outside air temperature and resulting 
changes in heating, ventilation and air 
conditioning requirements. A controller 
can regulate outside air used for cool- 
ing when weather conditions permit 
reduced energy use. 

A controller with a microprocessor 
can monitor and regulate the system. It 
monitors fuel levels; engine status; bat- 
tery set voltage and temperature; load 
current; charging current; and shelter 
conditions. Shelter conditions include 
air temperature and intrusions. 
Programmable controllers allow a 
monitoring routine to be configured for 
a site’s unique requirements. 


Cut Through the Bells & Whistles 
to the ST-180 Digitone” 
Shared Repeater 
Panel 


‘Phone: (415) 887-1950 © TWX: 910-383-0709 : E ! 
In Canada: Eastcom Industries, Ltd. ¢ 430 Signet Drive 
Weston, Ontario M9L 2T6 © (416) 743-7801 
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P30VD, P35VD, P40VD, P45VD 
P30VDG, P35VDG, P40VDG, P45VDG 
P150VD, P160VD, P170VD 

P150VDA, P160VDA, P170VDA 
P150VDG, P160VDG, P170VDG 
P450VD, P460VD 

P450VDA, P460VDA 

P450VDG, P480VDG 

P800VDG, P830VDG, PS60VDG 


It is not unusual for maintenance tech- 
nicians to visit a radio communications 
site once a week or more to check 
equipment. Such frequent visits may be 
impossible if a site is snowbound or 
otherwise inaccessible. 

To meet the problem of limited ac- 
cess, some radio system designers over- 
build a remote site to allow for channel 
attrition during periods when the site is 


inaccessible. Although the desirability 
of overbuilding is debatable, overbuild- 
ing unquestionably has an effect on the 
load size and, therefore, energy use, fuel 
expenses and Jand costs for solar panels. 
Overbuilding an already redundant pow- 
er system is not economical. 

The need for preventive maintenance 
should be kept to a minimum by install- 
ing the correct power system in the first 


450-460, 460-470 
450-480, 460-470 
450-460, 460-470 


Freq. Ranges (MHz) 


3-35, 35-40, 40-45, 45-50 <13 15 0 

30-35, 35-40, 40-45, 45-50 <0.5 26 +12 GaAsFET $109.95 
150-160, 160-170, 170-180 <15 15 
150-160, 160-170, 170-180 <1.1 15 
150-160, 160-170, 170-180 <0.5 24 


800-830, 830-860, 860-890 <06 19 


Device 


N.F. Gain Comp. 
(dB) (dB) (dBm) Type Price 


DGFET $ 44,95 


DGFET §$ 44.95 
OGFET $ 56.95 
GaAsFET $109.95 


<18 15 Bipolar $ 49.95 
<1.2 16 Bipolar $ 74.95 
<05 16 GaAsFET $109.95 


+erast 
oo 
nvnssn 


GaAsFET $119.95 


Inline (rf switched) 


SPSOVD, SP3SVD, SP40VD, SP45VD 
SP30VDG, SP35VDG, SP4OVDG, SP45VDG 
SP150VD, SP160VD, SP170VD 
SP150VDA, SP180VDA, SP170VDA 
SP150VDG, SP160VDG, SP170VDG 
SP450VD, SP480VD 

SP450VDA, SP460VDA 

SP450VDG, SP460VDG 


30-35, 35-40, 40-45, 45-50 <1.4 15 0 
30-36, 35-40, 40-45, 45-50 <0.55 26 +12 GaAsFET $139.95 
150-160, 160-170, 170-180 <1.6 15 
160-160, 160-170, 170-180 <1.2 15 
150-160, 160-170, 170-180 <0.55 24 +12 GaAsFET $139.95 


DGFET $ 74.95 


DGFET $ 74.85 
OGFET $ 86.95 


oo 


450-460, 460-470 <19 15 --20 Bipolar $ 79.95 
450-460, 460-470 <13 16 -20 Bipolar $104.95 
450-460, 460-470 <0.55 16 +12 GaAsFET $139.95 


Evary preamplifler is precision aligned on ARR’s Hewlett Packard HP8970A/HP346A state-of-the-art nolse figure 
meter. AX only preamplifiers are for racealve applications only. Inline preamplifiers are rf switched (for use 
with transceivers) and handle 25 watts transmitter power. Mount Inline preamplifiers between transceiver 
and power amplifier for high power applications. System S/N improvement 6-14 dB typical. Othar amateur, 


Advanced 
Receiver 
Research 


Box 1242 « Burlington, CT 06013 © 203 582-9409 


commercial and special preamplifiers avaliable In the 
1-1000 MHz range. Please Include $2 shipping in U.S. 
and Canada. C.0.D. orders add $2, Air mall to foreign 
countries add 10%. Order your ARA AX only or Inline 
preamplifier today and start hearing like never beforat 
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place. Thereafter, preventive mainte- 
nance should be required only once or 
twice a year. 


Comparing alternatives 

* Utility power—If utility power is 
available locally, it may be preferred be- 
cause it is a known quantity and low in 
cost. Yet it is important to consider the 
following issues when deciding about 
electricity: 

A power distribution extension may 
not be available without extensive (and 
expensive) right-of-way agreements, 
leases and easements. Line extensions 
from the closest distribution service to 
the top of a hill or mountain cost $2 to 
$26 per foot. Buried line costs more 
than overhead line. Some utilities re- 
quire the customer to provide a trench. 
The excavation cost is extra. 

After the utility power is installed, it 
must be maintained. Maintenance may 
be at the customer’s expense. Mainte- 
nance costs vary, but a figure of 6% of 
the capital cost of the line is typical. 
Emergency repair is an extra cost. 
Troubleshooting buried line is ex- 
pensive. 

In many rural areas, overhead lines 
are banned because of potential light- 
ning strikes and fire. The Environmental 
Protection Agency, the Bureau of Land 
Management, state and local govern- 
ment, fire marshals and other govern- 
ment agencies have requirements 
regarding the placement of overhead and 
buried power lines. 

In some jurisdictions, trenches must 
be dug in a manner that carefully parts 
the earth so it may be returned to its 
original position with its surface growth 
undisturbed. 

Overhead power lines can be a 
menace to wildlife and people alike, if 
a live conductor falls during a storm. 

From time to time, stories appear in 
local newspapers about birds and squir- 
rels causing breakers to trip and fuses 
to blow, interrupting electrical service. 
The customer usually pays to have serv- 
ice restored. 

© Natural resource—The cost of in- 
stalling a redundant, reliable, turnkey 
primary power system at remote sites 
usually costs less than providing elec- 
tricity by other means. It is a good idea 
to obtain a comparative bid, unless util- 
ity power is readily available. rat 


We’ve just set the new standard 
in repeater tone panels! 


This is the tone panel you have been waiting for. 
The 3850 offers higher performance and more per 
subscriber programmable features than any other 
panel. Everything is standard including DTMF 
remote programming. 


TONEGRAB™ 


An exclusive 3850 signal processing feature that grabs 
and holds weak signal CTCSS. When other panels are 
talking down and dropping in and out TONEGRAB™ 
holds on! 


38 OR 50 TONE OPERATION 


Select either conventional ElA 38 tone format or 50 tone 
Sigtone format. No other tone panel can handle 50 CTCSS 
subscribers! 


PROGRAMMING 


Any subscriber or global programming parameter can be 
re-programmed using... 
1. The front panel keyboard 
2. Any DTMF equipped radio 
3. The 3850 RP (Remote Programmer) connected to 
a control station radio 


MODEL 3850 


Shared Repeater Tone Panel 


LBS convect Sroveus we 


ACCOUNTING AND PREPAID AIRTIME 


The 3850 provides complete time and hit accounting data 
per-subscriber, Or, you may wish to sell prepaid airtime. 
When a subscriber's remaining talk time runs low, beeps 
warn that it is time to pre-pay for additional talk time. 


Comes SYSTEMS INC. 


2064 Eastman Ave. #113 
Ventura, CA 93003 
Phone (805) 642-7184 
FAX (805) 642-7271 
IN CANADA: 

CARTEL ELECTRONIC DISTRIBUTORS 
(800) 663-0070 


INTERNATIONAL SALES: 
JESCOM COMMUNICATIONS 
INTERNATIONAL, INC, 
Phone: (415) 574-1421 
TELEX; 278367 JSCM UR 


FEATURES 


* Tonegrab™ 

* Selectable 38 or 50 tone operation 

® Programming keyboard and display 

¢ DTMF remote programming 

* Only four connections required to repeater 
* DTMF-DTMF regeneration 

e Six status LED's 

e Internal noise squelch 

* Remotely controllable relay 

® Flat or pre-emphasized audio 

® Flat or pre-emphasized CTCSS 

¢ Non-volatile programming memory 

¢ Displays current users CTCSS and cross tone 
© Self test with error messages 

« No COS required 

¢ Powerful 8032 microprocessor 

* Time and hit accumulation 

* Prepaid airtime 


PER SUBSCRIBER FEATURES 
The 3850 provides more per subscriber programmability 
than any other panel. You can even set squelch tail 
duration per subscriber! 


* CW identification 
¢ Prepaid airtime 
¢ DIMF-DTMF regeneration E/D 
® Cross tone translation 
* Hangtime 
* CTCSS during hangtime E/D 
¢ Barge in E/D 
* Squeich tail duration 
« Deadbeat disable 
e Stuck MIC activity timer 
© Hog-time penalty 
* Courtesy beep E/D 
NOTE: E/D = enable/disable 


AND THE BOTTOM LINE?...ONLY $449 
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Use direction-finding 
to trace interference 


Pick the direction-finding technology you like the best and learn to use it. 
When the time comes and you have an urgent need to track down a signal, 
it will be too late if you haven't had some practice. 


Photo 1. A simple, inexpensive way of tak- 
ing a bearing to a signal from a mobile unit. 
This broadband yagi gives first-rate results 
from 450MHz to 470MHz. it rotates on a 
mast that protrudes from the vehicle win- 


By Joseph D. Moell, P.E. 


There it is again! That strange carrier, 
interfering with your radio system. 
There is no modulation to identify it. 
Where is it coming from? How do you 
find the source? 

Radio direction-finding (RDF) tech- 
niques used to trace the source of in- 
terfering signals were developed in the 


Moell is head of the Transmitter Subsystems Sec- 
tion at Hughes Aircraft, Fullerton, CA, He is co- 
author of Transmitter Hunting—Radio Direction 
Finding Simplified (stock No. 2701): TAB Books. 
Blue Ridge Summit, PA 17294-02H. The 323-page 
handbook includes practical techniques and cir- 
cuits for RDF, 


dow or through a hole in the roof. As the 
beam antenna Is turned, usually by hand, 
a signal strength meter (S-meter) on the 
receiver indicates when the antenna points 
in the direction of the strongest signal. 


early days of radio communications. To- 
day, the military, the FCC and search 
and rescue agencies, such as the Civil 
Air Patrol and the U.S. Coast Guard, 
make heavy use of RDF. 

Few radio shops are well equipped for 
efficient RDF. But you, as a radio 
technician or system operator, can put 
RDF to good use on your own behalf 
or on behalf of agencies and other 
customers you serve. Here are some ex- 
amples: 

© Stuck transmitters—Whether caused 
by equipment malfunction or by a user 
who sits on a hand mic. a continuous 
carrier on your frequency may halt all 
communication. The source must be 


found—fast. If automatic number iden- 
tification is not in use and no audible 
clues are heard, multiple-site RDF 
makes tracing the source much easier. 

* Stolen radios—It is not uncommon 
for a Jost or stolen hand-held or mobile 
radio to appear on the air, causing in- 
terference and harassment. An RDF 
network provides the best chance of 
rapidly stopping the interference and 
recovering the radio. 

¢ Surveillance—RDF can locate 
criminals who use radios to coordinate 
their activities. Vehicles and sensitive 
cargo can be tracked on the move, 
without exposing officers to view. Tiny, 
remotely activated “bumper beeper”’ 
transmitters serve the purpose. 

¢ Lost individuails—Mass media 
publicize the use of RDF to track 
emergency locator transmitters (ELTs) 
carried by aircraft and emergency posi- 
tion indicating radio beacons (EPIRBs) 
carried by boats. But sometimes, lives 
must be saved by tracking other 
transmitters. 

Last year, when a_ single-engine 
airplane crashed in rugged terrain west 
of Denver, its avionics were destroyed 
and its ELT failed to activate. The pilot 
and passenger, both radio amateurs, 
used hand-held amateur VHF trans- 
ceivers to call for help. 

Three other amateur operators skilled 
in RDF quickly used their direction- 
finding equipment to determine the 
airplane’s location, Evacuation of the 
(wo crash victims was complete within 
six hours. 

¢ Intermod products—Although you 
may be able to listen to the offending in- 
termod signal and identify the two-or- 
more mixing frequencies from the in- 
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BUILT TO GO THE DISTANCE 


QUALITY. When you buy a Repco two-way radio, you 
get what you pay for—no-nonsense operation from a 
radio that stays on the job day in, day out, day after day. 


EXPERIENCE. Quality construction and rugged relia- 
bility are nothing new at Repco. For more than a quarter 
of a century we've been manufacturing and shipping pro- 
fessional-quality radios to over 100 foreign countries. 


PERFORMANCE. Repco radios are built to take abuse. 
Rugged radios with top-of-the-line, high-performance 
specifications, engineered to meet your most demanding 
operating requirements. 

RF TELEMETRY. Our emphasis on exploring the 
possibilities of two-way radio have made us the industry 
leader in RF telemetry products. For us, telemetry is more 
than just an "afterthought." We have off-the-shelf high- 
speed data modems, data repeaters, complete computer- 


RPO a a 
Now Available— 
Repco’s Receiver 


Voting System 


controlled supervisory/control systems, and telemetry 
experts who can help you put radio to work in your system. 
DIVERSITY. Meet all of your RF needs with our diverse 
product family. Our products include— 


* VHE & UHF mobiles * Trunked mobiles 
& portables & portables 
* Repeaters * Automatic vehicle 
* Communications consoles navigation systems 
¢ Telemote* extenders * RF links (to 960 MHz) 
* Data modems ¢ Data repeaters 
* Voting systems * Base stations 


Repco products. Diverse, dependable, and built to go 
the distance. 


REPCO, INCORPORATED REPCO RADIO CANADA, LTD. 


1066 Salk Road ‘Unit 6 


ia 2421 N, Orange Blossom Trail 
A ( O Orlando, FL 32804-4806 (407) 843-8484 Pickering, Ontario, Canada L1W 3C5 
Telex: 441117REPCO U} « Fax: 407) 841-0331 (416) 839-5911 » Fax: (416) 839-2529 


1-800-950-5633 (outside Florida only) 
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formation it carries, knowing the fre- 
quencies does not necessarily pin down 
the source. 

In Southern California, a strong mix- 
ing product interfered with a com- 
munications satellite downlink. The 
signal's components came from a non- 
commercial FM station and a VHF TV 
Station's aural carrier. Both stations are 
on mountaintop sites. But RDF showed 


that the mix occurred at an industrial 
area 25 miles from the mountain! 


Calling for help 
Why not just call the FCC for 
direction-finding service? The commis- 
sion’s field offices have sophisticated 
RDF equipment for many frequencies. 
Unfortunately, the agency cannot 
guarantee a rapid response. Staff reduc- 


ROCK SOLID PROFIT. 


The Scorpion Site Manager™ 
Message Accounting Systems for E.F. Johnson and Uniden Trunking Systems 


The foundation to building a higher profit margin begins with the Site Manager™ Message Accounting Controller, a 
powerful business tool for effective management and operation of your system. Operating with your office computer, the 


Site Manager™ provides complete remote site control. 
Site Manager Features. 


1] Supports multiple systems at one site 0 Remote validation/invalidation 11 Remote software updates via telephone 
modems 1 Stores up to 15,000 RIC calls © Expandable for RIC enhancements 0 Real Time Clock w/battery provides 
date/time stamp 0 256K Accounting Memory (Bubble Memory or Battery Backed-up Static RAM). 

Airtime Billing Maximizes Profit. The Airiime Billing Package allows you the flexibility to set up rate and 
charge tables for each dispatch and AIC channel, accumulate date from all of your sites, and put it all on one invoice! 


Controlling System Abuse Maximize: 


3 Prefit. You know your customers are out there using up valuable 


airtime. Now you will be able to identify system abusers and charge them for their excessive use. 

Traffic Analysis Maximizes Profit. Detailed system analysis identifies busy times of the day and week and 
the heaviest users, allowing you to set up rale structures lo manage system abuse and maximize loading. 

The Site Manager™'s rugged design and dependable operation were built for the future—to expand with your growing 


needs, today and tomorrow. 


A Sound Investment with a Solid Return. 


THE SITE MANAGER™ 
MESSAGE ACCOUNTING CONTROLLER 


Mobile Radio Technology October 1989 


Circle (17) on Fast Fact Card 


Tht 


~ 


The Scorpion Group, Inc. 
23902 FM 2878 

Tomball, TX 77375 

(713) 255-2246 

(800) 736-415] 

FAX: (713) 255-3322 


tions and higher-priority requests for 
RDF capability, such as those involving 
critical government communications, 
may make the FCC’s RDF capability 
unavailable to you when you need it. 

It is far better to be prepared to hunt 
interference sources on your own. 

You can simply wander around your 
coverage area, listening for a strong 
signal to indicate the transmitter you 
seek is close by, That is the so-called 
“hot-cold” method of transmitter hunt- 
ing. A better name would be the 
“needle-in-a-haystack” method. It is not 
radio direction-finding, because there is 
no indication of direction. You need 
something that gives a bearing to the 
signal—a directional antenna—and you 
may have one already. 


FCC enforcement 
priorities 


() White House and presidential com- 
munications 


| Communications involving safety of 
life and property 


} Public safety and commercial com- 
munications 


() Other 


Yagi and quad antennas (beams) 

Photo | on page 18 shows a simple, 
inexpensive way of taking a bearing to 
a signal from a mobile unit. Mount a 
yagi or cubical quad antenna on a 
rotating mast that protrudes from the 
vehicle window or through a hole in the 
roof. As the beam antenna is turned, 
usually by hand, a signal strength meter 
(S-meter) on the receiver indicates when 
the antenna points in the direction of the 
strongest signal. 

Aluminum yagis are readily available 
and casily mounted. You may have ex- 
tra yagis that can be pressed into 
service. 

Quad antennas (See Photo 2 on page 
22) can be made of stiff copper wire and 
PVC plastic pipe. Construction time is 
about two hours, plus time to modify the 
vehicle to attach the rotating mast and 
some sort of pointer and compass rose 
at the mast base. 

The larger the beam, the better the 
bearing resolution. Usually four ele- 


BATTERIES “R” US... 


New 
Distributor Pricing 
for 


CELLULAR 
REPLACEMENT 
BATTERIES 


QUANTITY PRICES 


MANUFACTURER—MODEL LIST PRICE = 1-24 25-49 


DIAMONDTEL 


50-99 * 


Mesa 90X (Portable) 
Mesa 95T (Transportable) 


WP-300-900 
WP-301-800 


$36.00... 
43.20 


$33.75 ... 
40.50... 


$31.50 
37.80 


GENERAL ELECTRIC 
Mini ll (Portable) 
MITSUBISHI 
900 (Portable) 
800 (Transportable) 
MOTOROLA 
6000, 8000 Series (Light Gray) 
Standard (7.2v @ 1.1 AH) 
Standard (7.2v @ 1.3 AH) Equivalent to XT ... 
Heavy Duty (7.2v @ 2.2 AH) 
Heavy Duty (7.2v @ 2.6 AH) 
Battery Eliminator (Light Gray) 
9000 Series (Dark Gray) 
Standard a @ 1.1 AH} 
Standard (7.2v @ 1.3 AH) Equivalent to XT ... 
Heavy Duty (7.2v @ 2.2 AH) 
Heavy Duty (7.2v @ 2.6 AH) 
Battery Eliminator (Dark Gray) 
NEC 
9100 Series (Portable) 
9A_ Series (Portable) 
Battery Eliminator (9100) 
Battery Eliminator (9A) 
NOKIA-MOBIRA 
500 Series (Portable) 
(7.2v @ 1000 MAH) 
Cityman (Transportable) 
(9.6 v @ 1100 MAH) 
(9.6 v @ 1300 MAH) 
OKI 
700 Series (Portable) 
PANASONIC 
EB-3W (Portable) 
EB-362 (Transportable) 


WP-300-900 36.00 33.75 ... 31.50 


WP-300-900 
WP-301-800 


36.00... 
43.00 ... 


33.75 ..... 
40.50... 


31.50 
37.80 


39.96... 
44.00... 
71.96... 
79.96... 
55.96... 


39.96... 
44.00... 
71.96... 
79.96... 
55.96 ,.. 


37.96 ... 
41.25... 
67.46... 
74,96... 
52.46 ... 


37.96... 
41.25... 
67.46... 
74.96... 
52.46 ... 


34.97 
38.50 
62.97 
69.97 
_ 48.97 


WP-101-6001 
WP-101A-6001 
WP-102-6010 


WP- 103-9500 
WP-103A-9500 
WP-104-9501 
WP-104A-9501 
WP-105-9510 


34.97 
38.50 
62.97 
69.97 
48.97 


WP-200-9000 
WP-200A-9A 
WP-201-9000 
WP-201A-9A 


47.96... 
47.96... 
§5.96s.. 
55.96... 


44.96... 
44.96... 
52.46 ... 
52.46... 


41.96 
41.96 
48.97 
48.97 


WP-400-500 


WP-401-500 
WP-401A-500 


36.00... 933.75... 


40.50... 
44.25... 


31.50 


43.20... 
47.20... 


37.80 
41.30 


36.00... 933.75... 31.50 


31.96.... 29.96... 27.97 


ALL PRICES SUBJECT TO CHANGE WITHOUT NOTICE. 


Si 


In U.S. & Canada Call Toll Free (800) 221-0732 


* PLEASE INQUIRE FOR PRICING OF 100 UNITS AND UP. 


W & W ASSOCIATES 


29-11 Parsons Boulevard « Flushing, N.Y. 11354 
WORLD WIDE DISTRIBUTORS AVAILABLE. PLEASE INQUIRE. 


In N.Y.S. (718) 961-2103 Telex: 51060 16795 Fax: (718) 461-1978 
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nal S-meters can be added easily to 
receivers that do not have them. 

Because FM receivers saturate in the 
presence of extremely strong signals, an 
external attenuator is a must. The at- 
tenuator reduces signal input to the 
receiver as you come closer and closer 
to the signal source. 


Polarization 

The orientation of the yagi elements 
and of the quad’s feedpoint determines 
polarization. Your RDF beam must be 
polarized the same as the signal source 
to reduce adverse effects of multipath 
reflections. 

Most land mobile transmitters use 
vertically polarized antennas. But inter- 
mod mixing points and transmitters in 
the broadcast and other services may 
have predominantly horizontal polariza- 
tion. Make provisions for rotating the 
ments on VHF highband is areasonable than one beam antenna may be required —_ antenna boom to select between vertical 
number for suitable bearing accuracy to cover all frequencies. and horizontal polarization as necessary. 
and ease of turning. Frequency band- You need an S-meter on the receiver The main advantage of a gain RDF 
width for adequate directional perform- to determine accurately when the beam —_ antenna is its high sensitivity. When the 
ance is no greater than 10%. Thus, more is pointing at the signal source. Exter- signal is weak, a beam antenna outper- 


Photo 2. Cubical quad antennas can be made of stiff copper wire and PVC plastic pipe. 
Construction time Is about two hours, plus time to modify the vehicle to attach the 
rotating mast and some sort of pointer and compass rose at the mast base. 


~—  Confidentially 


Speaking... 
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revrerre 


~ e 2 : ass — 
prs offer high security at a low cost.3 


Midian’s new line of pseudo randont rolling code tacts Sh 
In addition to 1 trillion programmable codes md-10'0 }oUsand. system ID's, these units provide ANI, Se! CCE 
with Individual and Group Call, multiple ring tones, Status and Location capability. Unlike DES scrambler, tht 
range degradation and are transparent to standard repeaters and base stations. Call us for free catalog and a cassette de 


To Order Call Toll Free: 1-800-MIDIAN’S 


For Service Call (602) 884-7981 
FAX: (602) 884-0422, Telex, 910-952-1173 


MIDIAN ELECTRONICS, INC. / 2302 East 22nd Street / Tucson, Arizona 85713 
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Technologically advanced. User-friendly. 
Compact. Rugged. And specifically designed 
from your point of view —a value-packed radio 
that won’t throw your communications budget 
off balance. 

The most widely-needed capabilities are built 
into the new Syn-Tech XTR mobile. 22 channels. 
Dual programmable power levels. Meets MIL-810 
C/D, shock and vibration. Data capable. All this, 
and more, in a radio about 30% smaller than its 
predecessors. 

You can also add lots of extra capability with 
easily installed options. A plug-in 99-channel 
option, for example. CTCSS/DCS programmable 
by channel, Tx or Rx, at random. Dual-priority fast 
channel scan. Built-in vehicular repeaters/digital 
voice storage. And an economical high-security 
scrambler. To name only a few. 

The bottom line is “XTRordinary” value: that 
rare balance of the precise capability you need — 
plus performance, quality, reliability and ease of 
operation. 

A “little XTR” will take you a long way into the 
future! For complete details on the advanced new 
Midland Syn-Tech XTR, call right now. 


1/800-MIDLAND 
Ext. 1690 


® 1989, Midland international Corporation 


CELWAVE 


® Fast delivery. 
© No minimum buys. 
® Expertly installed connectors . 


® Complete selection of connectors 
and installation accessories. 


“TESSCO” 


Your Total Source’ 
DIRECT ORDER HOTLINE 


800-638-7666 


Touch 2 
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THE AFFORDABLE 
PORTABLE 


from T-Berry Electronics is your 
inexpensive alternative in 
industrial-grade radios. 
You'll be satisfied with these 
realistic benefits: 


¢ Metal frame & controls 
* Crystal or programable 
~~ e VHF or UHF, 5 or 4 
=> watts 
* 6 or 16 Channels 
© One year limited 
warranty 
*® High spec 
performance 
* Low prices, even 
dealer demo 
pricing 
Cail or write for 
more information; 


ON 


T-Berry 


T-Berry Electronics Corporation 
15 Technology Drive 
Fishers, Indiana 46038 
800-648-8683 
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Photo 3. Homing RDF units use a pair of vertical antennas at the ends of a horizontal 
boom. The antennas are separated by less than a half-wavelength. The SuperDF made 
by BMG Engineering works on foot, or can be used this way on a vehicle. 


forms other RDF methods. When you 
must find the source of a feeble spurious 
emission that just barely holds your 
hilltop receiver open, the beam anten- 
na is your best bet. 

Beams are unsuitable for use below 
1OOMHz. Yagi elements for 33MHz 
VHF lowband are about /4 feet long. 
That length is not practical for the 
average squad car! 

Other problems associated with 
beams are their requirement for manual 
turning. Manual turning, together with 
the usual signal flutter in mobile serv- 
icc, makes taking bearings a practiced 
art, particularly on intermittent signals, 
Having two individuals, one to drive and 
one to rotate the antenna, gives max- 
imum efficiency. 


Homing-type RDF sets 

Homing RDF units use a pair of ver- 
tical antennas at the ends of a horizon- 
tal boom. The antennas are separated by 


less than a half-wavelength (See Photo 
3 above.) The antennas are switched 
back and forth electronically several 
hundred times per second. Two types of 
homing RDF sets operate on different 
principles, but they are used the same 
Way. 

Switched pattern units, such as the L- 
Per made by L-Tronics, use AM 
receivers and determine which of two 
antenna patterns produces a stronger 
signal. 

Time difference of arrival (TDOA) 
units, such as the SuperDF made by 
BMG Electronics, work only with FM 
receivers. They use phase techniques to 
determine which of two antennas is 
closer to the signal source. 

With both units, an indicator. such as 
a zero-center meter or a pair of light- 
emitting diodes (LEDs), tells the user 
which way to turn the antenna, left or 
right. A sharp “crossover” indication 
reveals when the antenna is pointed ex- 


ZETRON MICROP 
EXCEED THE INTERCO} 
SPEED LIMI 


Guarant 


MAKE EVERY KEYSTROKE COUNT 
The Zetron Model ZM-1 and ZM-A (Autodial) 
are extraordinary DTMF microphones. An 
innovative new key buffering technique actually 
times each DTMF digit over the radio channel. 
Regardless of how quickly or slowly you 
press the Koy ZM microphones feed your phone 


patch the DIMF at a regular rate. Clipped first 
digits, double digit entries, and lost digits are 
problems of the past. 


REDUCE RADIO ANXIETY 


ZM microphones are nearly as easy to use as 

a telephone. Automatic P.T.T. when entering 
digits, programmable long * and # codes, and 
preset DTMF tone lengths and pauses put 
through calls on the first try. Since you can 

rogram Zetron mics to emulate other popular 
Besartels. operator training is reduced. Gone are 
the days where “the third try isa charm”. 


ZETRON 


Technology on the Move 


NI 


Put every minute of airtime to full use. Precisely 
timed dialing reduces wrong numbers. Audio mute 
while dialing keeps DTMF tones clean. Stuck mic 
timeout frees the channel when users don't. 


The ZM-A model can even store and 
forward, speed dial, and recall/redial the last 
number and automatically connect/disconnect 
with ANI from the mic hanger. Experts will 
agree that Zetron has put all the best features 
into the ZM-A. 


SATISFY TOUGH DEMANDS 


A rugged case, heavy-duty P.T.T. switch, 
enerous keypad size, and external level adjust 
show that ZM mics are built to last. 


ae ee 
interconnect system 
in the fast lane. 


Zetron, Inc. 

12335 134th Ct. N.E. 
Redmond, WA 98052-2433 
Tel; (206) 820-6363 

Fax: {206) 820-7031 


Circle (23) on Fast Fact Card 


actly at the signal source. 

For switched pattern units, crossover 
occurs when signals reach equal ampli- 
tude as received by each pattern. For 
TDOA units, crossover occurs when the 
antennas are equidistant from the 
source. 

Both types are sold commercially at 
reasonable prices. The L-Per comes 
with a built-in, four-channel, crystal- 


controlled receiver; an attenuator; and 
a meter, It is compact and comes ready 
to use, but you must have a crystal for 
the desired frequency. Frequencies can 
be selected in one of several bands from 
120MHz to 320MHz. Prices start at 
about $400. 

The SuperDF connects to an FM 
receiver or scanner, so it works over a 
wide frequency range: 100MHz to 


ELECTRONIC DESIGNS AND CONSULTING SERVICES 


ETLA 
corg. 


FOR THE TWO-WAY COMMUNICATIONS INDUSTRY 
22402 N. 19th Avenue - Phoenia, Arizona 65027 
Tet: 602-881-2875 - Fax: 602-582-9499 - Tix: 850 287 6957 


wees THE R. F, ISOLATOR ******# 


Call, write, fax or telex for our free technical bulletin: "The Care and Feeding of the AF isolator" 
by William F. Lieske Sr. 
President, EMR Corp. , 
the author of "intermod Control" 
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TWO TONE GENERATOR 


MODEL 2TSG-1 


NOW WITH COMPLETE 
3 YEAR WARRANTY 


$407.00 


FOB — BATESBURG, S.C. 


WE ACCEPT VISA, MASTERCARD & AMERICAN EXPRESS 


AIE CORPORATION 


P.O. Box 70, Batesburg, South Carolina 29006 


(803) 532-9256 
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260MHz on the VHF antenna and 
250MHz to 5SO0MHz on the UHF anten- 
na. It does not need any additional 
crystals. 

The SuperDF can be carried on foot, 
together with a hand-held receiver. 
Alternatively, its rotatable antenna can 
be mounted on a vehicle for use with 
a mobile receiver. The assembled 
SuperDF unit with VHF antenna is less 
than $300, not including a receiver. 

The portability of homing RDF sets 
is advantageous. They are easy to set up 
and carry. When not in use, they can be 
folded up and stored in a small space 
in the vehicle. 

Despite a lack of antenna gain, they 
have enough sensitivity. 

Both are highly accurate in the 
absence of multipath. Inferior stationary 
multipath performance is the major 
disadvantage shared by these units. It is 
best to stay in motion to “average out” 
the bearing swings caused by signal 
reflections. 

Homing RDF units sometimes give 
unreliable results when the signal is 
horizontally polarized. Special tech- 
niques must be used in such situations. 

S-meters are not needed with homing 
RDF units, which are not swamped by 
strong signals. Usually, these character- 
istics are advantageous. But sometimes 
they turn into disadvantages. Because 
the units do not display amplitude in- 
formation, the hunter may pass by the 
subject transmitter without noticing it. 
With the L-Per, overshooting the trans- 
mitter is less likely because its internal 
sensitivity control indicates proximity to 
the transmitter. 


Airborne RDF 

If aircraft are used in your operations, 
do not overlook the advantages of air- 
borne RDF. Besides the ability to cover 
large areas rapidly without traffic or 
road problems, the use of a high plat- 
form eliminates most multipath prob- 
lems that plague ground-level VHF 
RDF in uneven terrain. Airborne RDF 
really shines in search and rescue opera- 
tions in rugged wilderness. 

Homing RDF units, such as the L-Per 
or SuperDF, are ideal for airborne use 
because they indicate the direction to 
turn, Antennas can be mounted on the 
side of the cockpit or, less desirably, 
taped to the windshield. 

Rotating antennas are unnecessary; 


wh 


The IC-H10 and IC-U10 were 
designed with the toughest working environments in 
mind. Rugged die cast framing, and stainless steel 
battery slides and connectors are only the beginning of 
the attention given to durable design. 


With only four controls 
on the top panel, Icom’s IC-H10 and IC-U10 are very 
easy to operate. Because when you're working, the last 
thing you need to worry about is your radio. 


Bulky radios are a thing of the 
past with the IC-H10 and IC-U10 portables. 
Measuring only 2.3”W x 6.1”H x 1.2’D, they easily 
fit in a shirt pocket or on the belt without weighing 
you down. 
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ARADIO THAT WORK 
AS HARD AS YOU DO. 


x 


5 
. ly Ls 
71 A ed 


Icom’s IC-H10 and IC-U10 include 10 
programmable channels with individual transmit 
and receive CTCSS tones. High/low power switch to select 1 or 
4 watt output. Cloning capability to transfer data to a fleet of 
radios. Repeater lock-out and time-out timer. Advanced power 
saver circuit for longer lasting batteries. An optional DTMF 
encoder unit. All at an affordable price. 
ICOM Amenea, Inc. 2380-116th Ave. N.E, Bellevue, WA 98004 
3150 Premier Drive, Suite 126, Irving, TX 75063 


1777 Phoenix Parkway, Suite 201, Atlanta, GA 30349 
ICOM CANADA, A Division of ICOM America, In 


Inc., 
T? 3071 - #5 Road, Unit 9, Richmond, B.C. V6X 274 Canada 


Ail siaied specifications are subject 10 change wihtoul notice or obligation, 


HARD WORKING RADIOS 


just turn the plane! The pilot simply 
follows the RDF’s left-right indications 
to fly right over the signal source. With 
practice, it is possible to maneuver a 
small plane to fly over the target with 
an accuracy of a few feet. Airborne 
RDF experts can determine from the air 
which car in a parking lot has the 
transmitter in it. 


Ring antenna RDF sets 


Just as there are two major types of 


homing RDF units, there are two types 
of ring antenna systems: Doppler and 
Adcock (sometimes called Watson- 
Watt). They use similar antennas and 
displays, but different processing tech- 
niques. One uses AM detection, the 
other, FM. 

Ring antenna RDF units offer a ma- 
jor improvement in operating conven- 
ience compared to manually turned 
antennas. They are much easier to use, 
especially when hunting alone. 

Ring antenna RDFs typically use a set 
of four or more identical vertical anten- 
nas. Dipoles are used for fixed installa- 


tions. Quarterwave whips suffice for 
mobile use 

The mobile antenna system may be a 
single assembly fitted with suction cups 
to grip the vehicle roof, or four in- 
dividual whips connected to a switcher 


Direction-finding 
applications 


1 Recovering stolen radios 

© Finding ‘stuck mics’ 

© Tracking surveillance transmitters 
() Search and rescue 


© Tracing intermod sources 


by coaxial cable lines of equal length. 
Individual magnetic-moumt whips work 
fine. Either the suction-cup or 
magnetic-mount version is readily 
moved from one vehicle to another. 
RDFs are popular for use with marine 


VHF transceivers. Several companies 
make them, including Apeleo, Koden 
and Simrad. Usually they are sold as 
add-ons for your own FM receiver, with 
no internal modifications necessary. 

For the land-based two-way radio 
commercial market, Doppler Systems 
offers RDF sets with display and anten- 
na for VHF highband beginning in the 
$800 price class, not including the 
receiver. 

RDFs using the Adcock principle re- 
quire AM detection in the receiver. 
Often, the receiver is sold in a package 
with the RDF set. but an external 
receiver can be used, with minor modi- 
fications. Compudyne EWI Division 
supplies three-channel Adcock RDF 
sets under the name OAR for commer- 
cial use. 

Both types of ring antenna RDF sets 
can be provided with a digital readout 
of bearing in degrees, or a less expen- 
sive circular display that “points” to the 
signal source direction. Doppler units 
typically use a ring of light-emitting 
diodes (LEDs). Adcock units generally 


hen it comes to Professional Two-Way Radio, you need 
a company with experience. 

With nearly two decades in manufacturing and 
service as an OEM supplier for many major “Names,” Ranger 
f Communications Inc, USA is expanding. We'd like you to join our 

F team on the road to success. 

Ranger USA's worldwide resources—from manufacturing facili- 
ties and service centers to cutting-edge research and technology— 
gives us the edge, We're ready to meet and beat the competition. 

Learn more about our track record and strong reputation. Learn 
about our plan for future growth and why you should join with 
a formidable new name: Ranger Communications Inc., USA. 


TWO-WAY RADIO 
= AT ITS BEST. 
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Ranger Communications Inc. USA 
30085 Comercio 

Rancho Santa Margarita, CA 92688 
(714) 858-4419 FAX: (714) 858-5125 


| RANGER 
Communications, Inc 
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Ae 
- Power Supply Products 


Powerline Corporation manufactures Compare the Powerline range of products 
the most advanced generation of power supply to the other power products on the market. 
products available. Take the covers off and look inside. 
The new slimline design combined with You'll see that our equipment utilizes 
unmatched reliability and affordability sets state-of-the-art components. 
Powerline ahead of the rest. The others don’t even come close, whether in, 
Buy it. Install it. Forget it. That's reliability. or well above our price range. 


Special Feature - R12L 


The Powerline range 


R24L - top-of-the-line 20amp (24 
amps surge, 19 amps continuous 
duty) slimline power supply (also 
available in 240v,, R24L/240) 


The Rt2L is a new slimline power 
supply measuring only 2'2°" high! 
That means you can put a mobile 
radio on it without building a 
mountain of hardware. It is CSA 
rated at [lamps (l2amps surge, 9 
amps continuous duty) and utilizes 
dual output devices and 105°C 
capacitors for improved reliability. 
Over-voltage crowbar 
circuits and true foldback current : 
limiting are features of the R12L that fi 
combine to provide years of 
trouble-free operation 

The R12L is also available in the 
same slimline size with an internal 
speaker (R12L/SP) 


RCS 15 - a superb battery back-up 
supervisory system. 


12/12HD - a state-of-the-art polarity 
conversion device for positive ground 
vehicles. 


24/12HD - the 24v. to 12v. power 
converter that everyone is talking 
about 


P owerline~™™ 


iidintaen: Paniadé 3225 West Tompkins Avenue, Las Vegas, Nevada 89103 eer Cana 
1-403-291-3530 1-800-637-1018 1-416-937-3461 


Call or write Gil at Powerline Corp. for your free colour brochure. 
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feature a cathode-ray tube (CRT) display 
with “vectors” pointing in the direction 
of signal sources. 

The CRT display is superior because 
it clearly indicates the presence of most 
types of multipath. Be prepared to pay 
a premium for the CRT display: Adcock 
RDF sets generally cost several times 
the price of Doppler units. 

Doppler and Adcock RDF units are 


favorites of many RDF technicians 
because of their rapid response. No 
mechanical turning is necessary, so the 
units display bearings even for short 
signal bursts. Compared to yagis and 
quads, Doppler and Adcock units are 
more broadband and are easier to install 
on almost any vehicle. 

Some inexpensive Doppler units use 
PIN diodes to “hard-switch” among the 


WELL CONNECTED. 


NEW CTCSS ENCODERS/DECODERS...Smaller 

size, easier installation plus competitive pricing! 

Now even-bettérthan before...no more wires falling 

off PCB's as they are now installed in a sub-minia- 

dure connector that simply plugs into a header on 

the ‘oth models offer high stability, immunity 
hy pass filter and meet all specs for 


EIA RS-200-A. 


Model NC102 — Size; 0.8"'W x 1.60"L x 0.20"H 
Model NC106 — Size: 1.0"W x 1.7"L x 0.22”H 


Gall or write today for pricing and full specifications. 


Wg TONE SIGNALLING PRODUCTS 


TOLL FREE SALES 800-874-8663 / In California Call (916) 477-8400 / FAX (916) 477-8403 
12438 Loma Rica Drive “A" / Grass Valley, CA 95945 
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SL-105 SINADDER™ NOW—WITH 
AUDIO DISTORTION SCALE 


True RMS SINAD & 8 range RMS Voltmeter 


HELPER INSTRUMENTS COMPANY 


antennas. In areas with high RF levels, 
hard switching creates noise and cross- 
modulation products that reduce RDF 
sensitivity. Doppler Systems units use 
sophisticated ‘‘soft-switching” antenna 
selection circuits that minimize cross- 
modulation products and maximize sen- 
sitivity. 

Ring antennas are not the answer for 
every RDF situation. They are not 
suitable for hand-carrying. They cannot 
be used to track pulsed or non-carrier 
signals, such as power line interference 
and single-sideband signals. Readout 


Ring antennas are not 
the answer to every 
RDF situation. 


resolution on some models is limited. 
Bearing error may be severe when the 
signal is horizontally polarized and 
when multipath is present. Sensitivity 
may be inadequate on weak signals. 


Triangulation 

Having read this far, you probably are 
convinced that equipping one of your 
vehicles with RDF gear could be im- 
portant. 

If your service area is small, one RDF 
vehicle might be all you need. But what 
if you service a large metropolitan 
system with satellite voting receivers, or 
a wide-area system with mountaintop 
repeaters? Your single vehicle is not 
likely to be in the right place at the right 
time to hear the source of the problem 
and respond rapidly. 

When it is necessary to augment the 
single vehicle with additional RDF 
capability, it may be done by equipping 
more vehicles with RDF gear or by sup- 
plementing the mobile RDF unit with 
fixed RDF sites at strategic, elevated 
sites. Properly located base stations and 
vehicles can “triangulate” their bearings 


to reduce the search area dramatically. 

Triangulation does not provide pin- 
point accuracy, Bearing errors on VHF 
signals from elevated RDF sites can be 


407/777-1440 

800/327-9308 

FAX: 407/777-1447 

TELEX 362837 (HELPER UD) 

PO, BOX 3628 

INDIALANTIC, FLORIDA 32903 USA 
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SL-105 $395 
CML-1 with C-message 
filter for Cellular $525 


DBS61/4 directionals (806-952 MHz) 
provide 11 to 14 dB gain, 120° to 170° 
coverage and optional Ajo 


Omni Aeroglas™ DBSS53, DBS5 


a (pictured) and DB560 ner 3-10 
dBd gain. D and DB560 offer 3°, 
6° or 10° electrical downtilt. 


New DB809-X/-Z omni MTD antennas 
handle 400 watts of power with 9 dB 
in and up to 110 MHz bandwidth. 

DB806-X/-Z has 6 dB gain. 
DB737X elevated-feed trunk-edge mount 
and DB726 Teardrop™ mobile antennas 
provide 3 dB and unity gain. 
The DB860 MTD antenna, with optional 
downtilt, offers 10 dBd gain and 
withstands severe environments. 


Space-saving DB806TL (800-900 MHz) 

has 3 DSD™ (Dual Skirt Dipole) 6 dB 

ter antennas in fiberglass Minimum 
ip Deflection™ radome. 


DB499 Yagi has 10 dB gain with 20 dB 
front-to-back ratio for contro! stations. 


HELIAX is a registered trademark of Andrew Corp. 
Visit us at Telocator, Booth #106. 


Now, soar to greater heights with new, more powerful 
800/900 MHz total antenna trunking systems from Decibel! 


You're on the leading edge when you use 
Decibel antenna systems and equipment 
for trunking operations in 800°or 900 
MHz or both. You get. . . 

1. A wider selection of quality 
antennas and 
equipment, 

2. Smooth-running 
compatible equipment, 

3. A minimum of 
maintenance, and 9 <2 

4. Ease of expansion 
with innovations from Decibel. 

Base Station Antennas 

We offer Aeroglas™ omnis with 3.5 to 10 

dB gain with optional electrical downtilt, 

12.5 to 25 MHz separation. 

Heavy-duty fiberglass omnis with 

Minimum-Tip-Deflection (MTD™) can 

handle severe environments with winds 

to 150 mph (241 km/hr). 

New multiple antennas, with up to 100 

MHz bandwidth, in one fiberglass 

radome are available for 806-960 MHz. 

For example, two DB806TL triple 

antennas are recommended for ten 

channel, 12.5 KHz spaced 900 MHz 
systems. 


For special coverage, Decibel offers 
directionals with up to 17 dB gain, some 
with mechanical or electrical downtilt. 


Now Decibel introduces omni MTD™ 
(Minimum-Tip-Deflection) antennas that 
handle up to 400 watts of power! 
DB809-X (806-901 MHz, Rx) and 
DB809-Z (849-960 MHz, Tx). They boost 
talk-out to balance talk-back when a 
tower-top Rx preamp is used. 
High Quality Mobile Antennas 
Extensive field tests have been made by 
Decibel on our own test range in Dallas. 
Results show that in general . . . 
1. Quality antennas last longer, and 
2. Decibel’s mobile antennas outperform 
the competitors . 


x 


High Quality Filters, Duplexers, 

Tx Combiners, Rx Multicouplers 

and Tower Top Preamps 

Decibel offers antenna systems 
equipment for 800 or 900 MHz or both, 
with separations as close as 12.5 KHz. 


single or dual isolators, 
combine 2, 4 or 5 channels with 
little or no frequency separation. 


Quality features include: DB8900 Tower noe ie Amplifiers 
1. Cavities of soldered copper, (oa at) toe digtiat Oar below 


2. Silver plated current-carrying elements 
3. Beryllium copper fingerstock, and 
4. Stable Invar steel tuning rods. 


The Finest Transmission Line 
Decibel offers all the necessary hardware j a 


and connectors — fitted or unfitted — 


along with low-loss HELIAX® coaxial 
cables. These include 1%” to 15%” foam 
and 74” to 214" air dielectric as well as 


YA" and Ye" supertlexible HELIAX. TE exnda joved 
Power Amplifiers 800 or 900 MHz filters, expand to Mi) coubines 2 
New, continuous duty power amplifiers 32 channels. to 10 150-watt Tx 
are available with 100, 125, 150 and 200 = as lose as 


watt ratings. Customized amplifiers are 
also offered for special requirements. 
Remote Site Monitors 

With Decibel’s selection of Sentry™ 
Remote Site Monitors, you can monitor, 


protect and control transmitter sites Decibel offers 100, 125, 150 and Decibel carries HELIAX* foam 
with one to 64 Tx/antennas. 200 watt power amplifiers, oan Faomapel cables, also 


For More about Total Trunking Systems aes 
Contact Marketing, Decibel Products, 
Inc., P.O. Box 569610, Dallas TX 
75356-9610. Telephone (214) 631-0310. 
Telex 73-0212. FAX (214) 631-4706. 


Factory Authorized Warehouses: Talley Electronics Co., Hayward CA, Santa Fe Springs CA and 
Phoenix AZ; CW Electronics, Denver CO; The Antenna Farm, Overland Park KS; M. Hutton Co., 
Dallas TX; GomMar, Inc., Westport MA; Tessco, Inc., Hunt Valley MD and Sparks NV; Primus 
Electronics Corp., Joliet [L; Cartwright Communications Co. , Cincinnati OH. 

Intemational: Marketronics, Sunrise FL (for South America) Lenbrook Industries, Lid., (Canada) 
St. Leonards, Quebec; Calgary, Alberta, and Pickering, Ontario, RAC, (italy) Milan; Walmore 
Electronics, Ltd., (England) London; OmalTronics Enterprises PTE Ltd., (Singapore), Sistemas 
Protesionales $.A., (Mexico), Mexico City; 8.F. Devices Pty., (NSW Australia) Miller 


If you want quality, you want Decibel! 
Leadership since 1947. 
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Direction-finding equipment 


( Beam antennas—yagis and quads 


© Switched-pattern homing sets 


C) Time difference of arrival homing sets 


() Doppler-shift ring antenna sets 


() Adcock ring antenna sets 


significant, depending upon the equip- 
ment used and the local conditions. 
For example, atmospheric inversions 
and the “coastal effect’ in the Los 
Angeles basin cause VHF hilltop bear- 
ings over land and water paths to appear 
to drift 15° or more in a typical day. 
With three RDF sets accurate to a 
bearing resolution of +10° and sepa- 
rated equally from one another by 20 
miles, bearings to a transmitter midway 
between them would define an area of 


13.8 square miles. Thus, hilltop sites 
alone are not enough for a complete 
RDF system, but they provide a target 
area for RDF vehicles. 


Get started now 

Whatever RDF system you decide is 
best for your particular needs, now is 
the time to obtain it and learn to use it. 
Do not delay. When you have need for 
RDF, it will be too late. 

No matter how simple your chosen 


AUTOMATIC NUMBER IDENTIFICATION 


ANI DECODERS — 
DIGIT CAPABILITY 
FOR LARGER, 
= = DEMANDING 
SYSTEMS WITH 
RS232 PRINTER 
PORT, 


INSTANT MOBILE IDENTIFICATION 


DISCOURAGES SYSTEM ABUSE 
DTMF SIGNALLING FORMAT 


CHOICE OF SYSTEMS AND OPTIONS 
QUALITY AT COMPETITIVE PRICES 


ACCURACY @ 
SECURITY @ 
INTEGRITY @ 


ANI ENCODERS 


SMALL SIZE OFFERS 
4 DIGIT CODE 
CAPABILITY WITH 
OVER 9000 
COMBINATIONS. 


CALL BRAMCO FOR DETAILS ON OUR QUALITY LINE 


OF SIGNALLING PRODUCTS. 


Branco 


9676 N. LOONEY RD. 


system seems to be, it will take some 
time to become familiar with its use. 
Terrain affects readings, so you should 
make trial runs to track down transmit- 
ters in known locations. 

Once you are comfortable with the 
system operation, have someone trans- 
mit to you from an unknown location to 
test your RDF skills. Once you have had 
a few successful hunts, you will be ready 
when the need to track a signal to its 
source arises. 

RDF as a sport can be lots of fun. 
Amateur radio operators have held RDF 
contests since the earliest days of radio, 
using new technologies as they evolve. 
If amateurs in your area hold weekend 
RDF contests (often called ““T-hunts” or 
“foxhunts”), they may have RDF ex- 
perience that can help you or your agen- 
cy in setting up your RDF capability. 

RDF is not usually a daily activity, 
but when the need arises, it may be 
urgent. Take time now to become 
familiar with RDF. When the unknown 
carrier comes on, will you be ready? 


DATA-MATE MDT 


2-WAY ALPHA-NUMERIC TEXT TERMINAL 


EMERGENCY @ DELIVERY @ TRANSPORTATION 


@ 9 PROGRAMMABLE STATUS MESSAGES 

@ 4 PROGRAMMABLE “CANNED” MESSAGES 

@ SEND 40 CHARACTER TEXT TO BASE 

@ RECEIVE 256 CHARACTER TEXT FROM BASE 

@ STORE 99 MESSAGES FROM BASE 

@ VEHICLE |.D. — GROUP |.D. — PRIORITY MESSAGES 


P.O. BOX 1482 


PIQUA, OHIO 45356 
PH.[513]773-6255 
FAX.[513]773-8003 


ANI SYSTEMS 
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DINET 


DISTRIBUTED NETWORKS, INC. 


CALL OR WRITE FOR INFO OR DEMO DISKETTE 


2611-F Temple Heights Drive 
Oceanside, CA 92056 
(619) 724-5355 


Dealer 
inquiries 
Invited 
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The FM/A 


with optional Cellular Radio 


? 6 
e « 


The FM/AM-1500 is a microprocessor 
controlled, digitally synthesized communt- 
cation service monitor. which integrates 
the functions of several different test 
instruments into a single. compact and 
portable unit. The FM/AM-1500 utilizes 
such unique features as a keyboard entry 
system, an LCD display for programmed 
frequency readout, processor controlled 
memory functions and a CRT capable of 
alphanumeric or waveform displays. 
Never before has so much capability 
been offered in one porlable. stand alone 
package. Now you can almost carry your 
entire shop into the field with just one hand 


Standard features include: 

= FM signal generator * AM signal generator 

= Digitally coded squelch - encode and decode 
Capability * Duplex offset generator = Sensitive 
2uV receiver for AM. FM and SSB ® Tracking 
generator with full scan to 1000 MHz ® Sweep 
generator ® Cable fault locator ® Two program- 
mable audio tone generators © Audio frequency 
counter = Audio frequency error meter” ® RF 
frequency error meter’ = RF power meter’ 

= Deviation/moduylation meter’ ® Sinad meter" 
® Oscilloscope ® ‘Spectrum analyzer 


Optional features include: 
* Cellular test capabilities « IEEE 488-1978 
standard interface Dus ® One or two internal 
rechargeable 5 APH wee for portable oper 
ation = 0.05 PPM oveh oscillator far simulcast 
paging applications ® High output amplifier 
* Microphone ® Telescoping antenna 
With these capabilities, the 
FM/AM-1500 is truly ina 
class by itself Designed with 
the full capability and flexibility 
required to meet your testing 
needs today and in the future. £ 
Seeing is believing! Call ; 
your nearest IFR distributor Q 
for complete technical 
information and brochure 
or contact IFR SYSTEMS, INC. 
10200 West York, Wichita, 
Kansas 67215. 
Phone 316 / 522-4981, 
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Radio direction-finders 
from $125 to $350,000 


From home-grown beam antennas to sophisticated military-grade equipment, 
radio direction-finding equipment spans a wide range of sophistication, 


By Don Bishop 
Editorial Director 


How often you trace interference 
sources makes a difference in what ra- 
dio direction-finding (RDF) equipment 
you choose. 

Occasional users keep costs low. 
Some make their own beam antennas. 
Some use antennas on hand. Others use 


Photo 1. Robert C. McKinney, engineer-in-charge at the FCC Vero Beach, FL, monltor- 


utility and price. 


inexpensive homing radio direction- 
finding (RDF) units in the $100 to $300 
range. For $500 to $1,500, you can buy 
automatic RDF units with digital and 
compass displays. Other commercial 
and military units cost as much as 
$350,000. 

© Greenville, SC—Nathan J. Batson, 
a technician with Communication Serv- 
ice Center, uses a spectrum analyzer 


Ing station, holds the L-Tronics Little L-Per homing RDF used to trace signals on ma- 


tine frequencies. 


and ‘a directional antenna we made, 
though it would be nice to have a 
direction-finder.”’ 

After closing in on the source of in- 
terference, he uses a service analyzer 
and an attenuator pad with a service 
analyzer to pinpoint the source. 

* Panama City, FL—John L. Beach, 
a technician with Southern Communi- 
cation and Electronics, said his shop has 
conducted direction-finding only three 
times in six years. A yagi antenna 
mounted above the shop takes an initial 
bearing. Then additional bearings are 
taken using yagi antennas transported in 
vehicles. A service monitor with a spec- 
trum analyzer serves as the receiver. 

‘On the first occasion, we found the 
interference came from a stolen or lost 
portable that some boys were playing 
with,” Beach said. ‘The second elud- 
ed us entirely. The third was a legitimate 
radio user who wasn’t giving the re- 
quired identification.” 

© Memphis—Richard Beckum, a 
technician with General Communica- 
tions, said unlicensed users have led to 
the use of direction-finding more than 
interference caused by intermodulation 
products. “A lot of dealers will sell to 
anyone who has money”’ regardless of 
whether the customer is licensed, he 
said. 

When a General Communications 
customer reports an unauthorized user, 
“it reverts to us to find the source,” 
Beckum said. 

© Wichita Falls, TX—Roy E. Batty Jr., 
a technician who retired from Commu- 
nications Service, said he used a Mo- 
torola Motrac and a six-element yagi to 
track interference on RCC channel 5. “T 
read the limiter with a test set to tell 
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The CT Systems Model 2100 Serv- 
ice Monitor is another in our front 
line of low cost heavy hitters. 


With an introductory price of only 
$2895, the Model 2100 is built to 
play in the same league as instru- 
ments costing thousands of dollars 
more. Its rugged and reliable capa- 
bilities make it error free in the field 
or on the bench. 


The Model 2100 is well equipped 
with standard features that allow it 
to tackle any job. Features like High 
Resolution Dual Digital Displays, 
FM Deviation Markers, Memory 
Storage and Recall, Built-In Fre- 
quency Counter and Off-The-Air 
Monitoring. 


Tough Enough To Join Our All Star Team! 


Regardless of where you need it, 
on the road or at home, the CT 
Systems Model 2100 Service Moni- 
tor is a winner. Give us a call at 
800-245-6356 and we'll let you 
know the score. 
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CT SYSTEMS, INC. 
5245 HORNET AVE. 
P.O. BOX 470 
BEECH GROVE, IN 46107-0470 
800-245-6356 
317-787-5721 


ing RDF unit made by BMG Engineer- 
ing. (A picture of the BMG unit appears 
as Photo 3 in another article on page 24. 
RDF equipment manufacturers are list- 
ed on page 46.) “The unit works with 
any receiver,’ he said. “You hold a 
smal] antenna and walk around with it.” 

Other homing RDF units are made by 
L-Tronics and Radio Engineers. (See 
Photo | on page 34 and Photo 2 at the 
left.) 

Common targets for RDF include un- 
licensed operation, spurious emissions 
that affect reception and cable TV sys- 
tem signal leakage. Another target is 
noisy power lines. 

Gilliland advises, ‘Make sure your 
own house is clean.” 

He told of one user in Corpus Christi, 


Photo 2. The Radio Engineers homing RDF uses any FM receiver. An audible tone indi- TX, who persisted with an interference 
cates whether the target is to the left or to the right. 


relative signal strength,” he said. 


Batty traced the interference to a tow- 
er 40 miles away. The source was a pag- 
ing base station with spurious 


emissions. 


complaint: ‘He would call and raise 
hell; somebody illegal was on his fre- 


e Kingsville, TX—Engineers at the quency.” No new stations showed in our 
FCC field operations bureau monitor- records, and the coordinator had ap- 
ing station at Kingsville use various proved no new radio operation. 


equipment. 


“T drove all around Corpus Christi 


Brad Gilliland sometimes uses ahom- and did not hear the signal. The closer 


JABRO Expands 


(Houston) 


~~ Spring, TX 


Q iisic. i. 


| (Chicago) 


[i Manufacturing Facilities 


NOW... 


To Better Serve Your 
Battery Needs 


> In recent months JaBro Batteries has 
A made important moves to improve their 
manufacturing capabilities and better 
serve the LMR market. The relocation to 
new facilities in Lisle, Illinois more than dou- 
bles previous production capacity and now 
affords greater space for both raw materi- 

als and finished goods inventories. 
Of equal importance was the acquisition of 
Battery Pak, Inc. of Spring, Texas. This new divi- 
sion, renamed JaBro Batteries S.W., Inc., has 
retained the former owner, Leroy Tietz, as General 
Manager. All other skilled personnel are continu- 
ing in their same positions under the new owner- 
ship to further assure uninterrupted and 

continued quality service. 


Write or phone today for our complete catalog. 


JABRO Batteries, Inc. 1939-4 university Lane, Lisle, iL 60532 * Phone: 312/964-9358 * 1-800/223-3779 » FAX: 312/964-9081 
JABRO Batteries S.W., Inc., 25700 1-45 North, #111, Spring, TX 77386 + Phone: 713/367-9993 « 1-800/245-1198 * FAX: 719/292-7139 
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21st Century Technology..-Today 


icro-Chip Capacitors and Resistors 
ermanently Bonded for Superior Reliability 


oucslene in every Ci 
certified to meet milit 
shock and vibration. 


Circle (37) on Fast Fact Card 
19281 PACIFIC GATEWAY DRIVE TORRANCE, CALIFOF RNIA 


I got to his shop, I began receiving the “Turn the breakers off one by one.” 

signal. Everything indicated the build- When the third breaker was switched 

ing used by the complainant. ‘No, itis off, the interference disappeared. 

not us,’ he told me. The complainant said, “But we 
“Raise your garage doors,” Gilliland checked the radio out. We knew it 

said he told the complainant, who then wasn’t us.”’ 


raised the doors. It was. 
“Go over to your breaker box,’’ Gil- Gilliland described another type of 
liland said. situation: “Every now and then some- 
The complainant did. body calls about interference to their ra- 


Do Birds Fly? 


They do at Henry Radio. 
Because when we receive your 
order for any Bird product it flies 
out of our warehouse in just 24 
hours. 


And don't expect us to say we're 
out of stock on the products you 
need, because Henry Radio is 
one of the nation’s largest 
distributors of Bird equipment. 


Our large inventory includes a 
vast selection of the most popular 
Bird equipment, including 
wattmeters, elements, loads and 
accessories. So if you're looking 
for a hard-to-find Bird product, 
call Henry Radio. 


HENRY RADIO 


Over a half-century of reliability in communications. 


2050 S. Bundy Drive, Los Angeles, CA 90025; TOLL FREE: 1-800-421-6631; 
in California call 213-820-1234; FAX: 1-213-826-7790 
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20kHz to 1.5GHz 

300 Microvolts to 100V 
Circuit Loading<2 pF 
$750 complete w/probe 


RF-801 


407/777-1440 800/327-9308 HELPER INSTRUMENTS COMPANY 
FAX: 407/777-1447 P.O. Box 3628 
TELEX: 362837 (Helper UD) Indialantic, Florida 32903 USA 
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dio and they have no license, or they are 
on a frequency not covered by their 
license. No license, no protection. It is 
amazing that they have the nerve to 
call.” 


FCC construction facility 

One of the individuals responsible for 
equipping FCC field engineers is W.L. 
Kilpatrick, chief of the bureau's equip- 
ment construction and _ installation 
branch in Powder Springs, GA. Kil- 
patrick said the FCC makes two direc- 
tional antennas for its portable 


Photo 3. A tape measure is used to adjust 
elements on a yag/ fitted with telescoping 
whips. The yagl Is used for close-in RDF 
after the mobile RDF unit has pinpointed 
the building that houses the target. 


direction-finding activity. 

One is a yagi with adjustable element 
lengths and spacings. The hand-carried 
yagi uses as many as three sets of ele- 
ments. It covers SOMHz to 300MHz. 

Photo 3, above, shows senior engineer 
Barry Nadler at the Vero Beach, FL, 
FCC monitoring station, using a tape 
measure to adjust the yagi elements. 
Reflector and director elements slide to- 
ward or away from the driven element. 
The boom is marked with a frequency 
scale for proper spacing. 


Nadler uses a tape measure calibrat- 
ed to radio frequencies to adjust the el- 
ement lengths. Photo 4, at the right, 
shows Nadler holding the assembled an- 
tenna. In the background is a tilt-over 
tower that holds a commercial UHF log- 
periodic antenna used for fixed RDF. A 
close-up of the antenna appears in Pho- 
to 5 on page 42. 

The FCC makes a portable, broad- 


band, cavity-backed spiral antenna for 
RDF at UHF above 300MHz. It con- 
sists of exponential spiral coils that, by 
the nature of their circular, exponential- 
ly expanding characteristic, have a 
broadband frequency response. To ob- 
tain a unidirectional pattern, the coils 
are mounted in a box to shield recep- 
tion from the rear. 

‘We make these antennas because it 


The next logical step 
in the future of your 
service business ... 


Computerizing your service operation can be a big step. 
But, it’s one the future will most certainly demand. 


We proeice software and experience that can make the 
hole process easier and much more affordable than you 
may think. 


From a simple service management program toa 


multi-user network that integrates sales, service, 
accounting, dispatch, repair analysis and SMR billing - 
we doitall!... and we’re here to help you do it right ! 


Micro-Quick Systems, Inc 
10384 Hillside Rd. 

Alta Loma, CA 91701 

TEL: (714) 980-1034 

FAX: (714) 944-3995 


Intelligent Software for Managers who take 
their service business very seriously ! 
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Need a Cellular NAM Programmer? 


Profit from the Curtis Advantage 


From 


$995°° 


options addi. 


Exclusive features give you the edge: 


e All NAMs, all phones, 
- even non-standard models! 
e FREE printer” for accurate record 


* FREE loaners newsletters 


| oe 


compeltiti 
“while they last 


Curtis Electro Devices, Inc. 
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1235 Pear Avenue 
Mountain View, CA 94043 


In CA: (415) 964-3846, FAX (415) 964-3574 


is economically feasible for us to do it,” 
Kilpatrick said. “If it is possible to buy 
commercial, we do. We provide direc- 
tion-finding equipment for any purpose 
the FOB finds is necessary.” 

Nadler sometimes traces intermod 
product sources in congested areas. Lo- 
cal service technicians can learn how to 
find them, too, he said, 

First, bearings are taken from fixed 
locations, when possible. To triangulate 


Photo 4. Senior engineer Barry Nadler at 
the Vero Beach, FL, FCC monitoring sta- 
tion, holds an assembled VHF yagi anten- 
na with adjustable elements. 


the source, Nadler sometimes calls upon 
two-way radio shops with rotatable 
beam antennas to take a second bearing. 

Then an FCC mobile RDF unit goes 
to the triangulated area to narrow the 
source down to a building. 


FCC’s mobile direction-finder 

The FCC designs and builds its own 
mobile automatic direction-finder 
(MADF) systems. FCC officials do not 
want photographs taken of the agency’s 
MADF-equipped vehicles. Similar 
equipment is available from Tech 
Comm, a company that has licensed the 
FCC patent. (See Photo 6 on page 44.) 

The FCC’s Kilpatrick described part 


When every minute counts — 
SMR operators count on Digicom: 


IF WHAT YOU WANT IS: 

Increased revenue from your SMR system 
More users per channel 

Easing of channel congestion 

Improved service to customers 
Additional product and services to sell 


IF WHAT YOUR CUSTOMERS WANT IS: 
Increased productivity 

Improved scheduling 

Information management 

Enhanced service to customers 

Greater communications security — 

Reduction in paperwork 
Instant/error-free communications 


‘Digicom 


INVESTIGATE THE POSSIBILITIES 
See how easily you can convert your 
voice-only SMR system into a highly 
efficient digital mobile network. 

With a packaged mobile data 
communications system from Digicom® 
you can sell data communications and 
sophisticated Computer Aided Dispatch 
capabilities to your existing voice- 

only LTR®* users. 


Digicom® introduces the TOTAL PACKAGE 


concept to mobile data communications. 


For further information on bow to get the 
most from your communications system 


Seat] please call Ryan Empey or Lisa Peterson. 


*LTR® isa registered trademark of E.F. Johnson Co. 


Mobile Digital Technology 
=— _ from ElectroCom Automation inc. 


2910 Avenue F Arlington, Texas 76011-5276/ 1-800-821-1030 In Texas 1-800-633-5301 
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of the system: “For its antenna, the sys- 
tem uses a cavity-backed annular slot 
receptor on a conductive surface. The 
slot has inductive reactance that, when 
added to the capacitive reactance of the 
top-loaded center receptor, creates a 
reasonable impedance match over a 
wide frequency range.” The FCC anten- 
na design includes two concentric 
cavity-backed annular slot circles to 
enable a response from S500kHz to 
1,000MHz. 

In many FCC mobile RDF units, the 
antenna is recessed into the vehicle roof 
and covered to conceal it. 

Photo 7 on page 45 shows an uncon- 
cealed antenna mounted atop a van. 
Photo 8 on page 48 shows the proces- 
sor and bearing indicator mounted on 
a dashboard. 

“The display used by the FCC indi- 
cates in +3° steps,’ Kilpatrick said. 
“The bearing resolution depends on the 
car heading. The four quadrature points 
at 0°, 90°, 180° and 270° are the most 


Photo 5. The FCC Vero Beach monitoring station uses this UHF log periodic antenna, accurate with +5° accuracy; the 45° 
shown In resting position on a tilt-over tower, to take RDF bearings. points give about +10° accuracy; and 


Can we solve your 


Crystals for many i crystal problem? 
rystal problem? 


applications 


For special purpose 
crystals, special holders, 
special sizes, call our crystal 
sales department. We will 
be pleased to provide 
recommended data 


For over 37 years, |CM has 
manufactured the finest in 
quartz crystals for every 
conceivable purpose 


A wide selection of holders 
are available to fit most any 
requirement. Our computer 
database contains crystal 
parameters for thousands of 
equipment types. 
International Crystal 


Need crystals for Manufacturing Co., Inc. 
communications, telemetry, 
industrial, or scientific 
applications? Let ICM's 
sales department assist you 
to determine which type of 
crystal is best for you 


P.O. Box 26330, 701 W. Sheridan 
Oklahoma City, OK 73126-0330 
Phone (405) 236-3741, Telex 747-147 
Facsimile (405) 235-1904 

Toll Free 1-800-426-9825 

24 Hr. Toll Free Fax 1-800 322-9426 
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e Want To Kick 
A Few Buts! 


Leck weve oven te te CT Stone 


3000B is one tough communication Service - 


Monitor, We've told you that it EXCEEDS 


- military standards, Beyond that, we've - 
explained how each and every 3000B is 
Z ~ subjected to power cycling, severe tempera- 


tures and strong vibrations. And how, after 
~ all of that, each ‘one still has to successfully 
~- complete our ‘uncompromising, automated 


g - quality-control test system. We've done all of © 
~ this and some of you’ still say “Okay. But 


‘what about . . .? 


~ We've had it! Now we're going to kick a 
few buts! 


“But ...Whois CT Systems?” 

We're the ones who were awarded the larg- 
est service monitor contract ever issued by 
the U.S. Marine Corps. For the 3000B, of 
course. And not only that, the U.S. Army, the 
U.S. Navy, the FAA and the U.S. Coast 
Guard all use our 3000B. Not to mention the 
pie, Public Transit System in the United 

tates. 


“But ... What about price?” 
It may surprise you to know that the 3000B 
is not only several thousand dollars LESS 


CT SYSTEMS, INC 

5245 HORNET AVE. 
“P.0.BOX470 
BEECH GROVE, IN 46107-0470 
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tha any. 5 connanbe. service monitor, it's 
alle LESS than some that don’t even 


standard features. Features like 


o Watee sical the 3000B ‘Serviceable at 


board level so that replacement can be done 
quickly and easily, right there in the field. 
Should you ever need the attention of our 
Service Department, turn around 


‘Customer. 
time is eel: 10 days or less. No ifs, ands 


or buts! 


Any more questions? Give us:a. call at 800- 
245-6356. We'd love a little one ‘on one. 


$4495 No Options Required. 


Display, Oscilloscope, RF- 
, Zero 


the 22.5° points yield +15° accuracy.” 

According to Tech Comm president 
John A. Stangle, prices for MADF 
equipment range from $20,000 to more 
than $100,000, depending upon the spe- 


* cific configuration and receiver com- 
Eis 21550 i 

e 2 plements. 

: = —) 


* Bean a Hand-held antenna 

After tracing the signal to a building 
by using the mobile direction-finder, 
FCC engineer Nadler uses a service 
monitor and a hand-held antenna to pin- 
point the source. “We use an attenu- 
ator in the line and keep adding attenu- 
ation as we home in on the signal.” 

The service monitor has a spectrum 
analyzer that tells something about the 
signal, as well as giving a graphic dis- 
play that can be used instead of an au- 
dible signal for strength indication. 
“The spectrum analyzer is useful in 
high-noise areas,” Nadler said. 

Monitoring stations are equipped with 
decoders for digitally encoded squelch 


Photo 6. Equipment similar to the FCC's mobile automatic direction-finder (MADF) is Signals and tone-coded squelch signals. 
available from Tech Comm, a company that has licensed the FCC patent. (See Photo 9 on page 48.) “Each sta- 


A NEW LITTLE PIGGY 


There's a new pigtail in town: The all new Larsen” easily to the erratic curves of today’s automobile glass. 


KG-825 On-Glass Cellular Antenna. Technically speaking, the KG-825 is the most advanced 
It's sleek. Sexy. With a high-tech European look antenna we've ever made. We've placed its patented* 

designed for performance as well as appearance — impedance-matching circuitry on the outside of the glass 

distinctively more elegant than its competition. The with the radiating element, creating a low impedance 


KG-825 also sports a small “footprint” which conforms power transfer through the glass. No tuning is required. 


tion has its own encoding that becomes 
a ‘fingerprint.’ Local land mobile deal- 
ers generally have lists of tones being 
used. We use their lists for information 
about stations,”” he said. 

“Many interference cases are resolved 
by telephone, using information from 
our files, licensing information and off- 
the-air monitoring.’ Nadler used the 
“stuck mic’ example. The licensee of- 
ten can be identified through records, 
the tone-coded squelch frequency or 
through service representatives with 
lists of customers on the frequency in 
question. 

“Those that require direction-finding 
are those where we have undetermined 
locations for transmitters. Occasional- 
ly we get a mobile unit mic that gets 
stuck.” 

Nadler said sometimes licensees call 
for help with their own systems. Some- 
times the causes are found to be dis- 
gruntled current or former employees. 

Another tool at the Vero Beach sta- 
tion is the L-Tronics Little L-Per crystal- 
controlled RDF unit. “We use it strict- 


Photo 7. An unconcealed MADF antenna mounted atop a van. 


GOES IO MARK 


Translation? Peak performance right out of the box. 
See the new KG-825 at your Larsen dealer today. It’s one 
pigtail that has all others wagging behind. 


IN U.S.A.: call toll free 1-800-426-1656. (In Wa. 1-800-562-1747); IN CANADA: call toll free 


Petty asthe tg: iene trademark of Larsen Electronics, Inc. *Kilglass™ La rsen C} ni ten Nas 


Circle (46) on Fast Fact Card 


Radio direction-finders 


Time difference of arrival 
homing devices 


O BMG Engineering (SuperDF) 
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(J Radio Engineers (Vectorfinder) 
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Doppler-shift devices 


C) Doppler Systems 
Circle (303) on Fast Fact Card 


Marine devices 


O)Apeico (AXL 1550 ADF) 
Circle (304) on Fast Fact Card 


OiKoden (KS-538 ADF) 
Circle (305) on Fast Fact Card 


Switched antenna homing 
devices 


CO L-fronics (Little L-Per) 
Circle (300) on Fast Fact Card 


Watson-Watt devices 


Ci Compudyne EWI Division (OAR) 
Circle (306) on Fast Fact Card 


Adcock and ‘Flat’ devices 


CO Simrad (Talyo) 
Circle (307) on Fast Fact Card 


Non-disruptive phase- 
amplitude devices 


( Tech Comm (mobile ADF) 
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LOOKING FOR A JOB? 
HAVE USED EQUIPMENT FOR SALE? 
HAVE A JOB OPENING? 
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Use 


Moblbille JR 


Achaiah 


Classified ads for fast results...they’re well read. 


Send yours today! 


Carla Gamino 
Mobile Radio Technology 
Classified Advertising 


333 W. Hampden Ave., Suite 606 


Englewood, CO 80110 
(303)762-1249 


ly for marine frequencies, including 
channel 16, channel 6 and 121.5MHz, 
the frequency used for marine and avi- 
ation distress,” Nadler said. In Photo | 
on page 34, Vero Beach monitoring sta- 
tion engineer-in-charge, Robert C. 
McKinney, holds a Little L-Per. 


Doppler-shift 

One direction-finding system for fixed 
or mobile use is based on the Doppler- 
shift principle. Dave Cunningham, pres- 
ident of Doppler Systems, Phoenix, AZ, 
explained the technology: 

“Outputs from four antennas are 
summed electronically in a way that 
simulates an omnidirectional antenna 
rotating in a circle in the horizontal 
plane at a rate of 300 times per second. 
As the simulated antenna swings in a 
direction approaching the received sig- 
nal’s wavefront, there is an apparent in- 
crease in frequency. As it swings away 
from the transmitter, there is an appar- 
ent decrease in frequency. 

Cunningham said that the output of 
the “rotating” antenna induces a 300Hz 


TELEWAVE’S “PROBLEM SOLVERS” 


Transmitter Combiners ¢ Receiver Multicouplers 
e Monitor Equipment ¢ Test Equipment ¢ Ferrite 
Isolators and Terminations ¢ High Q Cavities 
and Filters ¢ Duplexers e Systems Engineering 


Bandpass, Pass-Reject 4 
& Notch Cavity Filters 


Lat oe 
« 7 
‘ oF ' . 


R.F. Power Monitoring a wn Duplexers & Preselectors 


es 
GSA Number 00K86AGSO646 


Telewave, Inc. * 
(415) 968-4400 
1155 Terra Bella Ave., Mountain View, CA 94043 
(800) 331-3396 FAX (415) 968-1741 (QS Rem 


In Canada—contact Telewave Ltd., 11151 Horseshoe Way #4 
Richmond, B.C., Canada V7A4S5 (604) 274-8300 
TWX 910-379-5055 
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SYSTEMS 
YOU CAN 
COUNT ON 


for 

e Remote Home Power 
Telecommunications 
Water Delivery 
Cathodic Protection 
and more 


SES photovoltaic power systems are 
designed for reliability. economy 
Flalemelele-leliliay 


Utilizing state-of-the-art computer- 
ized design, SES has provided hun- 
dreds of systems world-wide. Each 
system is compatible with the spe- 
cific parameters of its geographic 
location, 


SES systems are created from only 
highest quality components that 
have undergone rigorous field test- 
ing. Many are components that SES 
manufactures itself. This produces a 
cohesive system, even in the most 
extreme climates and severe 
weather conditions, that maximize 
reliability without sacrificing 
economy 


To find out more about SES compo- 


nents and system design. please call 
or write us al: 


Dept. B, Box 537, Willits, CA 95490 
(707) 459-9496 


(idan SOLAR ELECTRIC 


SPieaS2} SPECIALTIES CO. 
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Photo 9. A portion of the monitoring position at the FCC's Vero Beach facility includes 
VHF and UHF receivers with digital and tone decoders. 


tone in the output of a narrowband FM 
receiver. The direction-finder process- 
es the audio information to determine 
the bearing of the transmitter. 
“Antenna spacing is not critical but 
should be maintained at 1/8-wavelength 
to 3/8-wavelength,” Cunningham said. 
“The antennas should be mounted in the 
clear, away from other antennas or metal 
elements, or dense growths of trees.”’ 


Photo 10 on page 50 shows a unit with 
digital and LED compass displays. Op- 
tions include RS-232 output for comput- 
er processing and a speech synthesizer 
for “eyes on the road” driving, Photo 
Il on page 50 shows a mast-mounted an- 
tenna for 700MHz to 1,000MHz use. 
Antennas for other frequency bands and 
for mobile use are available from the 
manufacturer. Alternatively, antennas 


4031 STABILOCK 
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This communications test set goes 
from factory to field! 


Pile the battery-operated and light 
weight STABILOCK 4031 into a 
jeep and take it to a mountaintop 
bay station. Its 2 wV RF sensi- 
tivity even allows off-air measure- 
ments! Or take full advantage of 
versatile built-in test routines, 100 
stored panel setups, and integral 
IEEE-488 interface for factory 
servicing and calibration. 


Schlumberger 


Other features include: 
@ Cellular capability 
@ Duplex demodulator 
@ Off air measurements 
@ Program storage 
@ Hi-resolution zoom graphics 
@ 1000 MHz spectrum analyzer 


Let our 25 years experience in 
radio communication measure- 
ments make your job a little easier. 
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Call today for a demonstration of 
the exciting 4031. 


Schlumberger 
Instruments 


20 North Avenue Burlington, MA 01803 
Telephone: (617) 229-4825 
Toll Free (Outside MA): 1-800-225-5765. 


can be made by the user. 

Radio Intelligence Communications 
(RICS) of Nashua, NH, uses a Doppler- 
shift direction-finder to locate interfer- 
ence sources and listening devices 
(“bugs’’). Photo 12 on page 52 shows the 
company’s mobile installation with 
magnetic-mount antennas positioned on 
a car roof. 

RICS uses the customized fixed an- 
tenna shown in Photo 13 on page 52. 


Photo 10. A Doppler Systems RDF proces- 
sor with digital and LED compass displays. 


Five antennas rest on a rooftop platform 
made from steel angle. The fifth anten- 
na, in the center, is for omnidirectional 
reception. The configuration of the 
steel-angle platform allows the antenna 
spacing to be adjusted for frequency. 
The purpose of the platform antenna in- 
stallation is to measure a signal's initial 
bearing and strength. 

RICS’ antennas are made with 
stainless-stee] telescoping whips so their 
lengths may be adjusted for frequency. 
The whips are spliced with 8-gauge cop- 
per wire to fit the center conductor of 
a PL-259 connector. The connection is 
potted with silicone rubber to provide 
support and insulation. 

The Doppler-shift RDF equipment 
costs about $500 to $1,000 


Watson-Watt 

Another type of direction-finder uses 
the Watson-Watt technique, a British 
principle developed in the 1920s and up- 
dated with modern technology. The 
original technique employed three 
matched receivers. Three separate an- 


Photo 11. A Doppler Systems mast-mount- 
ed antenna for 700MHz to 1,000MHz use. 


tennas composed the antenna array, one 
phased for a north-south bidirectional 
pattern, one for an east-west pattern, 
one for an omnidirectional pattern. The 
receivers processed each of the three an- 
tenna array outputs. 

Modern technology has led to a 
single-channe] Watson-Watt system that 
uses one receiver, reducing the cost and 
making the system more compact. 

“The processor compares the magni- 


S16 Airtime Billing equipments 
@rious SMR's, Software can be bundied 
Ne hardware for a complete SMR airtime 6 


TAP COUNT LE 


PROFESSIONAL 


VOICE LOGGING RECORDERS 


WITH OPTIONAL 


TIME TRACK and LONG PLAY RECORDING 


aaa ON OF 
swTcH 


WOREADPHONE 
JACKS 


‘system. 


Your Airtime Billing Source for Johnson, 
Motorola, GE and Uniden. 


NEW “VLA” series of recorders are designed to provide complete documentation 
of important telephone conversations, two-way radio messages, and dictation. 
* Automatic voice activation « Up to 16 hours of talk time per cassette » One button 
instant review of messages « Fail sale alarms prevent operator error » Full line of 
accessories * Optional Talking Time Clock continuously repeats the time and date on 
@ separate channel throughout every recording * Simple installation with most tele- 
phones and radios * Six models to choose trom » $315.00 to $405.00 


Trident Micro Systems 
10221 Slater Ave, Suite 103 

Fountain Valley, CA 92708 

(800) 798-7881 or FAX (714) 549-2129 


SSILIBERTY HIGHWAY 
PR.O.BOX 623 
PUTNAM,CT 06260 
203-928-0377 


OMINITERON 
ELECTRONICS 
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TOUCH-TO-TALK 
Color Touchscreen 
Console Systems 


ACCESS - Advanced Concept 
Communications Exchange and 
Signaling System — is a fully 
integrated, non-blocking, 
radio/telephone console system. 
ACCESS systems have been pro- 
viding dispatch solutions for 
public safety, utilities, railroads, 
military, and other government 
and private agencies for more 
than six years. 


A single touch of the infrared 

technology screen 

can control: 

p> Up to 240 radio or 
telephone lines 

p> Up to 29 operator 
positions 

> Multi-format 
paging 

p> Auto dial 
directories 

p> Intercom 

> Shift changes 

p> Conferences and 
patches 

p> ANI 


User friendly, menu driven 
maintenance terminal offers: 


PBX SCREEN 
p> Dynamic reconfiguration 
p> Extensive diagnostics 
Call or write today: » Management reports 
PO Box 599 sila 
avteC Batesburg, SC 29006, USA > Maintenance aids 


(803)892-2181 
FAX (803)892-3715 
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CSERVICE® 
Service Shop 
Computer Software 


A computer software 
package that is written 
specifically for the service 
& repair industry 


* Invoicing—T&M Contract/ 
Rentals 

* Customer Files 

* Technician Efficiency 

* Work Ticket Log/Tracking 

e Accounts Receivable—Monthly 
Statements 

* Inventory—Shop/Service Vans 

¢ Maintenance History 

¢ Interface to Peachtree Account- 
ing System 

¢ Unique On-Line Support From 
Our Technical Department 


All programs are fully interfaced. 
Multiple companies, multiple 
shop locations. Available for IBM 
& compatibles. Demonstration 
program available for evaluation. 


America West 
C&E, Inc. 


311 Washburn Drive 
Rock Springs, WY 82901 
307-382-5663 
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AUTOMATIC 
RADIO STATION 
CW IDENTIFIER 


MODEL 813A 


e MULTI-MODE OPERATION 
¢ CHANNEL IN-USE INHIBIT 
e REPLACEABLE CALLSIGN 
e MINIATURE SIZE 1” x 4” 

e ONE YEAR WARRANTY 


$79.95" 


"Plus Shipping, Handling & CA. Sales Tax 


Securitron Co. 


PO Box 32145 San Jose, Ca. 95152 
Phone (408) 263-6434 
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Photo 12. A vehicle equipped with four magnetic-mount antennas for mobile RDF with 


a Doppler Systems unit. 


Photo 13. A fixed station RDF antenna atop the roof of Radio Intelligence Communica- 
tions, Nashua, NH, Ideally, the antenna should be positioned away from trees. 


tude of signals received by the bidirec- 
tional array, computes the gross phase 
angle between the two signal voltages 
and infers the relative azimuth of the 
transmitter,’ according to Rod Botsai, 
principle design engineer with Compu- 
dyne EWI Division. “The system can 
use either the receiver’s IF output or the 
receiver's AM audio output.” The unit 
generally exhibited at land mobile trade 
shows has a CRT bearing display. 
Sold under the name OAR, the 


Watson-Watt units made by Compudyne 
sell for $10,000 to $15,000. 


Marine direction-finders 

Boats often are equipped with auto- 
matic radio direction-finders for navi- 
gation. Comparatively high marine 
direction-finder sales cuts the cost. But 
marine and land mobile users have only 
one band in common—VHF highband. 
As long as all your direction-finding is 
at I50MHz, marine units may serve 


SNe 


Our Power-Packed 
Line-up Awaits 
Your Call. 


Wren you need batteries you need 
them now. 


You need Centurion. 

We've been one of the leading suppliers 
of batteries to the communications in- 
dustry for over 10 years. So our nation- 
wide distribution network is experienced 
in keeping what you need in stock. 

And on those rare occasions when your 
requirements go beyond what your near- 
by distributor has on the shelf, Centurion 
can quickly supply him with what you 
need. Our large standing inventory and 
computer-assisted order processing 
will speed your order on its way — often 
the same day. 

Centurion’ strict quality control as- 
sures you of a dependable product. We 
provide batteries and antennas to a ma- 
jority of the radio equipment manufac- 
turers, so you know we’re dependable. 

We offer a complete line of batteries 
and battery packs for virtually every 
communications power requirement, 
from portable radios to cordless tele- 
phones — even customized equipment. 


For the name of our distributor nearest 
you, or for emergency orders, call toll- 
free 1-800-228-4563. Or FAX us direct, 
toll-free, at 1-800-848-DUCK. 


Visa or Mastercard accepted. 
GSA Contract No. GSO7FL9O9T. 


CENTURION 


INTERNATIONAL, 
P.O. Box 82846 
Lincoln, Nehraska 68501 U.S.A. 
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your purpose. 

Many of the units, including those 
made by Koden and Apelco, use Adcock 
RDF antennas. (See Photos 14 and 15 
below right.) Bob Holley, the service 
manager for Apelco, said the processor 
scans the Adcock array’s four vertical 
elements in north-south and east-west 
pairs, comparing the phase angles of the 
signal received by each element pair. 


The phase angle from the north-south 
pair develops an error voltage that 
represents a vector component. The 
phase angle from the east-west element 
pair develops an error voltage that 
represents a second vector component. 

The combined error voltages yield a 
bearing toward the received signal with 
an accuracy of +3° to +5° 

Apelco units sell for about $1,000. 


KEPRINTS 


Interested in ordering article 
reprints out of this or another 
issue?* Reprints can be excel- 
lent learning tools for your 
technical staff and great mar- 
keting tools for your sales 
staff. Call or write Kelly Haw- 
thorne at Intertec Publishing 
Corp., P.O. Box 12901, Over- 
land Park, KS 66212; (913) 


888-4664. 


*Minimum order 500 copies. 


@@A 
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Koden units cost about $6,000. 
Simrad markets Taiyo land mobile 
and marine direction-finders that use ei- 
ther an Adcock antenna or a flat anten- 
na that can be mounted for mobile use 
or carried for portable use. Units cover 


Photo 14. An Apelco marine RDF proces- 
sor and display unit. 


f= 


Photo 15. A Koden marine RDF processor 
and display unit. 


frequency bands from 30kHz to 
1,000MHz. Prices range from $2,000 to 
$350,000. 


Plenty of choices 

Hardly any aspect of radio commu- 
nications technology has such diverse 
techniques and equipment choices as ra- 
dio direction-finding. Beam antennas 
and simple homing devices anchor the 
low-cost end of the scale. Broadband 
slotted antennas and sophisticated sig- 
nal processors inhabit the other end. 

With careful selection and practice us- 
ing your RDF equipment, you will be 
ready to respond quickly to urgent in- 
terference problems that require trans- 
mitter hunting. 


se 


APCO wrap-up/review 


Frequency coordination fees come down for system operators who reduce 
interference. Exhibit difficulties prompt the association’s president 
to appoint a task force to come to grips with vendor concerns. 


MRT Staff Report 


The Associated Public-Safety Com- 
munications Officers’ (APCO) S5th an- 
nual conference brought an estimated 
3,000 delegates to John Ascuaga’s Nug- 
get hotel in Sparks, NV, Aug. 6-11. 

Conventioneers saw plenty of action: 

© Elections—John S. Powell took a 
place on the board of officers as second 
vice president. Ronnie Rand advanced 
to first vice president; Sam Gargaro to 
president-elect; and George Murray was 
installed as APCO’s president. Outgo- 
ing president Gary David Gray became 
a life member. 

© Frequency coordination—Gargaro 
announced frequency coordination fee 
reductions that became effective Sept. 
1. Coordinations for actions that do not 
increase the potential for interference 
now carry no fee. Examples include: a 


APCO president George Murray set goals 
for Improving spectrum management and 
making the APCO Institute grow. 


APCO president-elect Sam Gargaro an- 
nounced frequency coordination fee 
reductions for actions that reduce Inter- 
ference, 


reduction in the number of mobile units; 
a transmitter power output reduction; an 
effective radiated power reduction; and 
an antenna height reduction. 

Also qualifying for free coordination 
are interoperability on specified chan- 
nels under the National Public Safety 
Planning Advisory Committee's 
(NPSPAC) national 800MHz plan and 
operation on the national law enforce- 
ment channel when the proposed oper- 
ation is part of a state plan. 

Frequency coordination manager 
Alireza Shahnami encouraged potential 
license applicants to call their local 
APCO frequency coordinators and “‘Ask 
for what you want.’ The pre- 
coordination effort is said to speed ap- 
plications, once filed, through the for- 
mal processing. For the identity of the 
coordinator in your area, call 
904-426-1510. 

¢ Exhibitions—Within hours of the 
exhibit hall’s opening on Tuesday, 


representatives of the conference spon- 
sor, APCO's Northern California Chap- 
ter. told vendors they had made an 
extraordinary decision to cancel Thurs- 
day’s exhibit hours. 

Greyhound Exposition Services con- 
tracted to set up and tear down most of 
the exhibits. One exception, the Celwave 
booth, was assembled by independent 
contractors and required 11 hours to 
erect. Randall J. Friedberg, Celwave’s 
manager of distributor sales, said it was 
a new booth being erected for the sec- 
ond time. Observers who saw the time 
required for the Celwave booth and oth- 
er exhibits grew concerned that 
teardown might take so long that the 
ballroom could not be cleared Thursday 
between 11 a.m.—the scheduled exhibit 
closing—and 4 p.m.—the time set for 
the hotel to begin setting places for the 
banquet. The ballroom housing about 
half of the exhibits was to shelter a 


Winning an election for second vice presi- 
dent, John S. Powell took a seat on the 
APCO board of officers for 1989-1990. 
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CELLULAR 
TELEPHONE 
TESTING... 


MARCONI INSTRUMENTS 
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Marconi’s 2957 Cellular Radio Test Set 
drives you to the finish line while others 
are warming up their equipment. 


Just press a single bution and 
immediately know if the radio 
passes or fails. If in-depth tests are 
required, the powerful duplex 
display of the Model 2957 allows 
monitoring of key transmitter 
and receiver measurements 
simultaneously. Now you can 
‘perform fault analysis ‘or 
adjust the radio to meet 

EIA or Carrier specifications. 


Marconi 
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radio communications test set 2955 


PUNE TION 


DATA cemmmmen FEC LEVEL em MOO 


Seoagaast 


it 
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outeur mw 


~~. __ All this plus... 
fi ¢ Full cell-site simulation * Paratllel/ 
serlal/IEEE printer output ports 
¢ Non-volatile storage of local 
: operational parameters « Full 
5; line: of accessories available 


including; audio break-out box; 
disk drive for storing custom test 
routines. and more, 
Cross the winner's line to efficiency, 
Call or write tor literature or a demo. 
Marconi Instruments, ; Ra 
3 Pearl Court, Allendale, NJ07404, 
1-800-233-2955 © (201) 934-9050: 


THE “A” TEAM HAS ARRIVED! 


The new 2955A and 2957A 
radio comms test sets. 


From the company that developed the world’s 
most popular radio communications test set 
comes the 2955A. It looks the same. It costs the 
same. It operates the same, but inside are 
new features: 


@ Digital Coded Squelch encode and decode 

m™@ DTMF encode and decode 

@ POCSAG pager testing, including 
alphanumeric 

@ Up to 33 tone sequences 

@ Waveform generator with Sine, Square, 
Sawtooth and Triangle waveforms 

@ Auto routines for Rx sensitivity and B/W 
measurements 

@ Off-set level adjustment for test “cradles” 
or cables, couplers in the RF output 

@ +5dBm Signal Generator output level 

@ And more... 


The two enhanced, independent, audio gener- 
ators, along with digital modulation capability, 
make this test set a real powerhouse when evalu- 
ating FSK NRZ digital tone systems. 


For the testing needs of the cellular industry, 
the 2957A continues to offer the diagnostic power 
of an engineering work station while retaining user 


friendly, pushbutton operation for entry level tech- 
nicians in the service shop. 

Don't forget the most comprehensive CRT dis- 
play available. Only the 2957A leaves no doubt 
about interrelated measurements. You view both 
the transmitter and receiver results simultane- 
ously. 2957A improvements include: 

@ Revert to DC power supply 

@ Improvements in the bus structure with 

additional tests available. 

For example, data and ST deviation measure- 
ments along with hook flash results and ST dura- 
tion (timing) information, are included as standard 
test routines available to bus users. 

What is the veal bottom line? A proven cellular 
test set that continues to grow to meet the 
expanding needs of the industry. 


For users who need to test cellular or trunking 
radios with protocols of an international structure, 
the new Model 2960 offers the ability to select 
from up to six internally installed standards that 
include: 

m@ AMPS, TACS, NMT, and RC2000 Cellular 

formats (variants also available). 

@ Band III Trunking protocol 

For further details on the above products, or to 
join the Marconi Users Group (MUG), contact 
your local Marconi Representative or call direct 
(800) 233-2955; Fax: (201) 934-9229 or write: 
Marconi Instruments, Inc. 

3 Pearl Court, Allendale, NJ 07401 


Instruments 
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reception and banquet beginning at 7 
p.m. Thursday, Greyhound national 
sales manager Claudia Pierce disclosed 
several factors that caused the sponsor 
to reconsider Thursday’s exhibit hours. 

“Banquet ticket sales rose from the 
1988 total of 1,000 to 1,600; this year’s 
exhibits are more elaborate than last 
year’s; and unusual rainy weather forced 
crates to be stored in trailers where ac- 
cess to them is slowed.” Pierce said: 
“We could do it [clear the ballroom for 
the banquet], but there would be a lot 
of panic, missing freight and displays 
would have to be shoved over [to space 
adjacent to the ballroom] without being 
torn down,” 

Conference chairman A.A. “Scoop” 
Sairanen said the commercial advisory 
committee chairman, Larry Kline, was 
consulted. Kline polled about 10 ven- 
dors and decided not to oppose the can- 
cellation of Thursday's exhibit hours. 
Celwave's booth reached 15 feet high, meeting the terms of its waiver. Antennas ex- “What would you do if you had to 
tended above the suspended ceiling. But the Phillips-E.F. Johnson booth exceeded choose between vendors having two 


Its height limit. Phillips’ Joseph Gallelli sald: ‘It won’t happen again.’ APCO’s Bob Butt- os: rae : 
gen said booth drawings and plans would be required of next year’s exhibitors. hours of exhibit time on Thursday morn- 
ing and APCO having its evening ban- 


POWER ATTENUATORS! 


300 WATT 


= 


JFW Industries, Inc. 


5134 Commerce Square Dr. 


- ' j Vy Fast Delivery Indianapolis, Indiana 46237 
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VHFPOQ Radio 


ery High Performance and Very 
igh Quality ina VHF system. 
hat’s what you want...that’s what 
ou get with VHFPQ Radio from 
ELM Communications. 


.dvanced Features 

oth the new RMV60B mobile and 
w revolutionary RSP500 portable 
iare the same advanced technology 
nd features. 


Continuous Track Tuning allows 
for access to the full 148-174 
MEiz bandwidth with virtually 
no degradation. 


Both offer built-in Digital Coded 
Squelch (DCS)* as well as 
CTCSS. 


They feature RELM 
Communications’ Instant 
Priority'™ button, Just one touch 
of the Instant Priority! button 
puts either radio in its highest 
priority channel at the highest 
power level available. 


DS scomipatelte wath DE a tradernank ot Martatee law 


e Fast Scan technology allows both 
radios to scan their channels at 
a rate of up to 40 channels per 
second, 


¢ Both are synthesized and 
ruggedly built using SMD 
technology and 
aluminum chassis’ to better 
withstand higher levels of shock 
and vibration. 


The RMV60B has 1-45 channels which 
can be programmed into four separate 
scan areas with a priority channel for 
each area. The RSP 500 has 20 channel 
capability and a reversible display. 


When you need a VHF system that has 
power, quality and compatibility... 
look for VHFPQ Radio, from RELM 
Communications! 


REVM 


COMMUNICATIONS 
7707 Records Street 
Indianapolis, Indiana 46226 
(317) 545-428] 
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The RSP500 features a unique 
alpha-numeric reversing display 
so you will always be able to 
read it right side up no matter 
how it is being used. [n normal 
operation, the RSP500 reads 
trom the front. When belt 
mounted with the optional 
remote speaker/ mic, the display 
reverses itself so even though 
the radio is facing away trom 
you, the display is still readable. 


OCP Pluss 


The APCO membership quorum rejected the commercial advisory committee’s plan 
for electing its own chairman. Later, APCO president George Murray rejected the com- 
mittee’s choice for its chairman and appointed Bill Plant of the Communications Group, 
Woodstock, NY. The committee had chosen Bob Vincent of Syntonic, Harrisburg, VA. 


quet?” he asked. Some vendors said  ditures for lodging and airfare that could 
they would rather have forced the ban- 
quet to be canceled, in view of expen- 


not be rescheduled and booth hours they 
contracted for but could not use. 


© Commercial advisory committee— 
Some exhibitors complained Celwave'’s 
booth was overheight. The height limit 
was 12 feet. Celwave had a waiver ex- 
tending the limit to the top of its booth, 
15 feet above the floor. (See photo on 
page 58.) 

Celwave placed antennas above the 
15-foot limit with the understanding that 
they would have to be removed if APCO 
complained. Two antennas extended 
above the ballroom’s suspended ceiling. 

Celwave's booth met its limitations, 


but another's did not. The Philips-E. F. 
Johnson booth extended 5 feet or more 


over the height limit. (See photo on page 
58.) Joseph Gallelli, representing 
Philips, told the committee, “It won't 
happen again.” 

Reacting to the discussion, APCO 
convention manager Bob Buttgen said: 
“We're going to demand drawings and 
plans [for booths] for Boston [referring 
to next year’s conference].”” Midland In- 
ternational sales vice president Scott 
Henderson said: “A few people get to 
do whatever the hell they want to.” 


A great 
little radio 


Shinwa state of the art engineering brings 
you a small compact portable with a total 
weight of only 13 ounces! 


The SH401P is a 2 channel UHF FM 
portable with a 1.5 watt minimum power 
output. Frequency coverage is 385-470 
MHz. All units are shipped with one set 
of crystals installed 


Many available options include: tone pad. 
CTCSS, two-tone decoder, belt clip, 
external speaker/microphone, earphone, 
leather holster and shoulder strap. 
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And a Talk- 
hack pager 


With the optional two-tone decoder board 
installed, the SH401P can be used either 
as a UHF portable or a talkback pager. 


SHINWA 


COMMUNICATIONS OF AMERICA INC 


10 N. Lee 

P.O. Box 26407 
Oklahoma City, OK 73126 
(405) 232-7272 

FAX 405-236-8151 
1-800-627-4722 


The most successful shops get that way by working smart not hard seul 


two techs ona job that requires only one. They don't spend hours 
efficiently replaced And they dont waste time purchasing t! 
manufacturers or “specialty” suppliers when they can get itallin 
When you need supplies, from your most basic “bread and 
high- oo OU See a work Smarter. Boace for es ceed 


‘But aside from great selection and low 
prices, you:get something else when you use our 
book — the industry's best service and most 
Teliable support absolutely free of charge. Now 
that’s working smarter, 
Toreserve your FREE copy ofourSummer | 
me Ilustrated Bu ayer’ Guide, simply clip the 
ee atright and drop itin the mail. Or call us, 


The Land Mobile Source Book 
From Your Total Land Mobile Source 


™ 


"Serving The Industry Since 1952 


Vendors’ moods, already charged by 
the cancellation of Thursday’s exhibit 
hours and the booth-height spat, were 
not improved when APCO president 
Murray rejected the commercial advi- 
sory committee's recommendation for 
its new chairman in favor of his own 
pick. Furthermore, a resolution initiat- 
ed by the committee to amend APCO's 
constitution and bylaws to allow the 
committee to select its own chairman 
unanimously was defeated by the quo- 
rum of APCO members who voted. 

Thus, instead of Bob Vincent, vice 
president of business development for 
Syntonic, Harrisburg, PA, the commit- 
tee’s pick, Murray chose Bill Plant, 
owner of The Communications Group, 
Woodstock, GA, as 1989-1990 commer- 
cial advisory committee chairman. ‘‘No 
committee chairman in APCO is select- 
ed by its committee,” explained Murray. 
“The executive board and council 
recommended the resolution not be ap- 
proved, for two reasons: 

“One, it is a change in the traditional 
way APCO operates. 


CL-400 
CL-900 
RY-900 
RA5-450 


“Two, the group thought the president 
should have a say in chairmen, 

“Bill Plant and I have known each 
other for a number of years,’ Murray 
said, “I know he has exceptional or- 
ganizational skills.” 

Vincent disagrees: “The committee 
had a good rapport, and Bill Plant has 
not attended most of the meetings. He 
does not have a good feel for what the 
committee tries to accomplish. I think 
the other committee members feel 
betrayed.” 

® Task force—To dissuade future ex- 
hibit rules violations, Murray formed a 
task force to oversee procedures. The 
10-member task force reports through 
the commercial advisory committee. 
Some members serve on both com- 
mittees. 

“We have to enforce the booth height 
limitations,’ Murray said. One of the 
task force's responsibilities is to publish 
an exhibits manual. 

‘The task force can spend all its time 
on exhibits, freeing the commercial ad- 
visory committee to pursue other is- 


sues,’ Murray said. 

The commercial advisory commit- 
tee's agenda includes: 

(1) participation in the annual confer- 
ence, including MANAPCO night, pro- 
grams and displays. 

(2) participation in regional con- 
ferences. 

(3) conveying vendor opinion about 
spectrum management issues. 

(4) supporting and assisting the 
APCO Institute’s educational activities. 

(5) assisting in the selection of sites 
for annual conventions. 

(6) examining other issues as assigned 
or self-generated. 

Goals Murray set for his APCO 
presidency include improving spectrum 
management and making the APCO In- 
stitute grow. He advocates expanding the 
APCO Institute with more courses for 
supervisors and administrators. ‘‘Edu- 
cation will help APCO reach its goal of 
the recognition of public safety commu- 
nications as a profession,” he said. 


Fa 


SCALA 


RADOME-PROTECTED ANTENNAS 


These antennas are designed for optimum system 
performance and reliability in the most severe 
environments. Each antenna is completely enclosed 
in a heavy fibreglass radome attached to a thick cast 
aluminum backplate. The radome’s slick gelcoat 


finish resists 


ice buildup. All 


fastenings and 


hardware are of corrosion-resistant stainless steel. 
You can depend on Scala quality, proven in 
professional broadcast and communication systems 
around the World during the past 36 years. 


Log-Periodic (8 dBd) Broadband 400-512 MHz 
Log-Periodic (8 dBd) Broadband 800-1000 MHz 
Yagi (10 dBd) for 928-953 MHz Multipoint Service 
Yagi (10 dBd) for specific frequency (400-512 MHz) 


SCALA ELECTRONIC CORPORATION 
Box 4580, Medford, Oregon (USA) 
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$ 370 
$ 370 
$ 370 
$ 370 


Phone: (503) 779-6500, 
FAX: (503) 779-3991 
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Single lone: 


The CT Systems Model 300 is truly 
a Universal Service Encoder. Even 
trunking formats are included. 
Analog and Digital paging schemes 
are standard...as well as DTMF, 
DCS and Trunking Decode. The 
Model! 300 is completely self-con- 
tained and ready to operate with 
internal battery, level control and 
high resolution LCD. Best of all, its 
flexible programming allows for fu- 
ture additions. 


With all of this going for it, the CT 
Systems Model 300 Universal 
Service Encoder is nothing to 
sneeze at. And, at only $895, you 
won't have to cough up a lot of 
money. 
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At Last! A Cure For The Uncommon Code! 


*Johnson Trunking is a registered trademark 
of E. F: Johnson Co. 


CT SYSTEMS, INC. 
- 5245 HORNET AVE. 
P.O. BOX 470 . 
BEECH GROVE, IN 46107-0470 
800-245-6356 
317-787-5721 


Swersweep: A new method 
of measuring SWR 


Swersweeping helps technicians to adjust RF systems faster and to a higher 
level of performance. Use a kit designed to work with a service monitor 
that includes a tracking generator and spectrum analyzer. 


By Joe Peterzak 


Quicker and more precise shop meas- 
urement methods help service organi- 
zations to compete, to maintain system 
equipment efficiently and to deliver cus- 
tomer satisfaction. 

A standing wave ratio (SWR) meas- 
urement kit allows a technician to swer- 
Sweep, that is, to sweep across a 
frequency range to make continuous 
SWR measurements that a video screen 
displays as a plot or graph. Swersweep- 
ing speeds cavity and filter tuning, as 
well as adjusting and maintaining sys- 
tem equipment, two-way radio antennas 
and cellular mobile telephone antennas. 

Swersweep measurements offer spe- 
cial advantages with trunked two-way 
radio and cellular mobile telephone sys- 
tems because they use broad frequency 
ranges. With conventional measuring 


techniques, a large number of individual 
measurements are required to produce 
a rough plot of SWR bandwidth. A 
swersweep measurement plots an entire 
band at once. Swersweeping helps the 
technician to upgrade and maintain 
modern systems to a new level of pre- 
cision. 


Test method comparison 

© Wattmeter method—To correctly 
check and align newer systems, a tech- 
nician must read SWR over a broad fre- 
quency range. Previously, the most 
practical method involved an analog 
wattmeter. 

Performing the test requires high- 
power RF and a selection of wattmeter 
elements (“slugs’’) for different frequen- 
cies and power levels. To make readings, 
a technician twists the slug first one way, 
then the other, to measure forward and 


Figure 1. Use this test setup to calibrate and test the swept-frequency measurement 
equipment. First take a calibration reading without the precision load, then a test reading 
with the precision load. 


reflected power. Then the technician 
uses a chart to convert power readings 
to SWR readings. 

© Swersweep method—To align 
modern broadband two-way systems 
properly, a technician must read SWR 
directly, at a glance, over a broad fre- 
quency range. At the same time, the use 
of high-power RF signals that could 
overload and change the impedance of 
some devices must be avoided. 

A swersweep SWR measurement kit 
works with a tracking generator and a 
spectrum analyzer like the kind found 
in modern service monitors, such as the 
IFR 1200S. The kit allows the monitor 
to display SWR vs. frequency on its 
cathode-ray tube (CRT) video display. 
High-power RF is not used. The kit can 
be used to swersweep antennas, filters, 
transmission lines, isolators and receiver 
front ends. 


Sweep measurements 

The test setup is shown in Figure 1 
at the left. Connect the swersweep to the 
service monitor, and set the desired 
center frequency and span on the mon- 
itor. Disconnect the calibrated 500 from 
the device under test (DUT) for an 
infinite-SWR reading used for 
calibration. 

Figure 2 on page 66 represents the 
CRT display of an infinite-SWR calibra- 
tion line. Adjust the service monitor’s 
vertical position control so the calibra- 
tion line intersects with one of the 
screen’s upper horizontal graticules. 

That completes the test setup calibra- 


Peterzak developed and manufactures a swersweep 
SWR measurement kit. He owns Europa Market- 
ing, Mesa, AZ; 602-345-6666. 
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SIMPLEX PATCH 
AVAILABLE 


VCS-2100 
VOX CONTROLLED 
SAMPLING INTERCONNECT 


The Interconnect Specialists Inc. (ISI), VCS-2100, uses 
a combination of VOX control from telephone line 
audio, and sampling of receiver noise, to achieve the 
optimum control method for a simplex interconnect. 
No sampling interruptions occur during normal con- 
versation. Turn-a-round beeps make operation very 
smooth and easy. 


The VCS-2100 features the IS! exclusive, Automatic 
Setup. This feature eliminates the trial and error 
method of sample window setup. Our Quick Start 
Set-up procedure gets the VCS-2100 up and running, 
without complicated programming. The VCS-2100 is 
superior to any other interconnect in its price range. 
It is a plug-in replacement for the popular S10SA Smart 
Patch. 


FEATURES: 

* AUTOMATIC SET-UP 
Automatically sets the sample window for your 
transceiver. No more trial and error. 

® TURN-A-ROUND BEEPS 
Sends beep to telephone line, and to mobile indi- 
cating it’s their turn to talk. 

* USER PROGRAMMABLE CW ID 
CW ID can be programmed using DTMF. ID can be 
programmed to be sent at the beginning, the end, 
both, or not at all. 

* AUTOMATIC BUSY DISCONNECT 
Automatically disconnects if the telephone number 
dialed is busy. 

* HOOK-FLASH 
Used to make a second call without disconnecting 
and re-connecting. Also can be used for phone com- 
pany services which use Hook-flash. 


mz INTERCONNECT 
Jay SPECIALISTS INC. 


CALL WAITING 

\f a mobile call is attempted and the line is in use, 
a beep is sent to the phone line indicating that the 
mobile wants to make a call. Then when the line 
becomes available, a ring-out is transmitted to the 
mobile. 

RING-OUT (REVERSE PATCH) 

Can be programmed to ring-out one time, on each 
ring, or not at all, when the line rings. 

SINGLE OR MULTI DIGIT CODES 

Connect or disconnect codes can be single * and 
#, or * and # plus two digits. 

CALL LIMIT TIMER 

Can be set for 3, 4, or 5 minutes, or disabled. Can 
be programmed to reset with *. 

MOBILE ACTIVITY TIMER 

Causes disconnect if mobile drives out of range. 
Can be Set to 30, 45, 60, or 90 seconds. 

TOLL RESTRICT 

The first digit dialed cannot be a ‘1 
Rearms after dialing is complete. 
PHONE LINE IN USE INHIBIT 
Prevents interrupting a call when the patch shares 
the telephone line with a telephone. 

TOLL RESTRICT DEFEAT CODE 

A special programmable code allows toll calls. Also 
allows access to line, even if line is in use. 
TONE OR PULSE DIALING 

Switch programmable for Tone or Pulse dialing. 
Pulse dialing can be used on a tone line. 

HALF DUPLEX MODE 

The VCS-2100 can be used as a repeater intercon- 
nect in this mode. 


” 


or a ‘‘0"' 


| oe ee =) an 
AFX-3100 
AUTOMATIC FX TELEPHONE 
LINE SELECTOR 


The AFX-3100 automatically routes mobile telephone 
calls to one of four trunk lines, as determined by the 
first three digits (exchange code) of the telephone 
number dialed. One local line and three FX lines can 
be accommodated. Up to 640 exchanges can be 
assigned to any of the three FX lines. A built-in 
keyboard is provided for programming of FX exchange 
numbers. Local line exchanges need not be 
programmed. 


* HANDLES BOTH INCOMING 
AND OUTGOING CALLS 
COMPLETELY TRANSPARENT 
TO THE MOBILE USER 
NON-VOLATILE MEMORY 
REQUIRES NO BATTERY BACK-UP 
RS 232 SERIAL PORT FOR 
PROGRAM VERIFICATION 


1215 N. CR 427, Suite 105 * Longwood, FL 32750 
PHONE 407-332-0533 * TOLL FREE 800-633-3750 
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tion. The setup is ready to plot SWR vs. 
frequency on the CRT display when a 
device to be tested is connected to the 
Kilz. RES DUT port. 

— The load supplied with the coupler is 
precise, matched to the couple and 
calibrated to a standard issued by the 
National Institute of Standards and 
Technology (formerly National Bureau 
of Standards). When this load is con- 
nected to the DUT port, the screen trace 
drops, indicating an extremely low SWR 
over the frequency range. (See Figure 
3 on page 67.) 

With a device connected to the DUT 
port, the difference between the calibra- 
tion trace and the measurement trace 
corresponds to the DUT’s SWR. The 
lower the trace, the lower the SWR. 
The difference between the calibra- 

: ; ; i tion trace and the measurement trace is 
1@ ia ait cai a iin called return loss, which is another 
name for voltage standing wave ratio 
(VSWR). Return loss is the term more 
Figure 2, Adjust the CRT display so the infinite-SWR calibration line corresponds with SHEA RREG HIE Ss Dy ene Sais aa 


an upper graticule. The reading is taken with nothing connected to the device under Manufacturers who design and make ra- 
test (DUT) port, a condition that represents an infinite SWR vs. frequency. dio equipment. Engineers usually meas- 


‘PHOTOCOMM POWER 
m POV 


Take us with you. 


Just peel off your 
subscription mail- 
ing label and 
attach it to the 
address change 
card inside this 
issue. Please allow 
6-8 weeks to 
process your 
address change. 
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Circle #62 for a free Energy Systems Catalog, $5.95 value. 
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3 
kHz RES 


1@ dB ATT GEN 2 dBx 


Figure 3. Terminate the DUT port with the precision load to test the SWR measurement 
function. The screen trace drops, indicating virtually the lowest possible SWR (—50dB 
return loss = 1.006:1 SWR). Each graticule represents —10dB return loss. 
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Scans 


Figure 4. The CRT trace shows the swersweep of a Decibel Products DB420 broadband 
UHF base station antenna. Notice that its SWR is less than 1.5:1 from 450MHz to 470MHz, 
a@ 20MHz span. 


Over 
Hill, 
Over 
Dale 


With Signals 
ou’'ll never 
ail! 

The glass-mounted 800/ 

900MHz antenna’s time 

has come and gone. 


Why? Rural cellular and 
SMR service! 


Yesterday's metropolitan 
cellular and SMR users 
were not too concerned 
about antenna efficiency. 
But once they started 
roaming around the coun- 
tryside the ball game 
sure changed! 


Today, they need antennas 
that will reach out to 
distant machines and 
provide the expected 
results. 


Service providers agree 
that permanent-mount 
antennas give better 
performance. Antennas 
like the Signals SNB808, 
This black teflon-coated 
model covers the entire 
806-960MHz range with 
the high efficiency that 
today’s users need! 


Antenna type is the most 
important choice that your 
customers will make. Do 
them a favor and recom- 
mend a Signals antenna! 


1-800-258-3860 


CORPORATION 


48 Perimeter Road, 
Manchester, NH 03108 USA 


603-627-7877 Telex 4949472 
Fax 603-627-1764 
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ure return loss with a network analyzer. 

To convert return loss to SWR, refer 
to a graph or chart. Table | at the right 
shows common values. 

For many purposes, a good SWR is 
defined as any value equal to or less than 
1.5:1, which is equivalent to a return loss 
of —I5dB. Service monitor screens 
generally are calibrated to represent 
10dB between graticules. Thus, an SWR 


CLEAR COMMUNICATIONS AT ALL SPEEDS 


from city cruising 
to highway pursuit! 


Used with portable or 
motorcycle radios, 
Setcom’s helmet 
communication system 
with handlebar switching 
eliminates risky 
fumbling with hand 
microphones and loss of 
messages due to engine, 
wind or siren noise. 


Proven in daily, 
worldwide use by police 
departments and 
highway patrols, our 
equipment provides 
immediate improvement 
in safety and efficiency. 
For more information, 
contact: 


SOUND IDEAS FROM 


Setecom 1400 Stierlin Road * Mountain View, CA 94043 


CORPORATION 


of 1.5:1 and a return loss of —1SdB is 
represented by a trace dropping to a lev- 
el 1% graticules below the calibration 
line. 

While adjusting a device to an opti- 
mum setting, the technician tunes it to 
modify its response over the frequency 
range so the return loss does not rise 
above —15dB at any operating fre- 
quency. 


(415) 965-8020 
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IF YOU WORK ON SYSTEMS WITH 
PHONE LINES YOU sare A LINEMAN™ 


MODEL LM. a 


CARRYING CASE 


HELPER INSTRUMENTS COMPANY 


PO, BOX 3628 INDIALANTIC, FLORIDA 32903 USA 


$275.00 
$25.00 


131 TOMAHAWK DRIVE, 
407/777-1440 FAX: 407/777-1447 


INDIAN HARBOUR BEACH, FLORIDA 32937 USA 
800-327-9308 


Listen to the line or cable 
+ Conpeiiens with the 
dispatcher/remote from the 
base station 

Measure line levels 


* Measure tone remote control 


tone levels 
* Measure line attenuation 


TELEX 362837 (HELPER UD) 
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Swersweep precision may be demon- 
strated with the use of the calibrated 
load. The test shows the critical nature 
of RF connections at UHF. 

Adjust and calibrate the test setup for 
850MHz. Then connect the load to the 
DUT port without threading it onto the 
socket. Observe the screen, and begin 
screwing the connector onto the sock- 
et. Notice that as the load is tightened 
into the socket, the return loss changes 
dramatically—as much as 30dB. The 
experiment shows how important it is to 
terminate all UHF system connections 


Table 1—Use this chart to convert 
return loss to VSWR. 


RETURN 
LOSS 


-6.0dB 
-9.5dB 
- 15.0dB 
—20.0dB 
—30.0dB 


properly. (Try making the same test with 
a wattmeter!) 


Performance adjustments 

Use the swersweep to adjust RF sys- 
tems and component equipment for op- 
timum performance. 

© Antennas—Swersweeping reveals at 
a glance the usable frequency range for 
an antenna, a real advantage when it 
comes to trimming and adjusting mo- 
bile antennas, especially the glass- 
mount variety. 

Figure 4 on page 67 shows the swer- 
sweep of a Decibel Products DB420 
broadband UHF base station antenna. 
Notice that its SWR is less than 1.5:1 
from 450MHz to 470MHz. 

Compare this base station antenna 
plot to Figure 5 on page 70, the swer- 
sweep of a 5dB mobile antenna mount- 
ed on a car’s trunk lid. The mobile 
antenna’s response shows that the anten- 
na offers an acceptable 502 match 
across a ISMHz span, in contrast to the 
base station's usable range of 20MHz. 

* Coaxial cable—Use the swersweep 


Better Than a Yagi 
The Compact SRL-440 
Series Data Antenna 


Measuring 10.5 in. (267 mm) 
long by 2.5 in. (64 mm) wide and 
weighing only 2.5lb. (1.12 kg}, 
this antenna operates in the 928 
to 956 MHz band. 


The 440 is excellent where 
reliable data transfer is 
essential. It's ideal for multi- 
point systems, point-to-point 
and receive sites.... anywhere 
you might use a yagi.... and it’s 
more economical! 


It's unaffected by windload and 
icing problems, which often 
affect yagis. 


For complete specifications 
call 1-800-288-2763 


or write: Sinclair Radio Laboratories Inc. 


675 Ensminger Road 
Tonawanda, N.Y, 14150 
(716) 874-3682 
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Over 35 years 
of effective 
radiated power 
design and 
innovation 
have made us 


leaders in 
data antenna 
systems. 


smaller is 


biG 


SRL-501R3 


SRL-501R3 CE 


The Smallest in the Market 
The SRL-501 Series Diversity 
Antenna 


The smallest package in the market, 
this compact (height 2.28 in. (58 mm) to 
3.15 in. (80 mm} X 9.3 in. {236 mm} 
diameter) diversity antenna has almost 
unlimited applications in the data 
mobile radio market as well as cellular, 
automated train control and upband 
trunking operating in the 824 - 1400 
Mkz range. 


388 
kilz RES 


18 dB AIT 


GEN 88 dix 


Figure 5. Compare Figure 4’s base station antenna plot to this swersweep of a 5dB mo- 
blle antenna mounted on the trunk of a car. The antenna offers an acceptable 500 match 
across a 15MHz span. 


to test transmission line. 

The swersweep can be used to meas- 
ure the performance of coaxial cable in- 
stalled on a tower. 


Use the swersweep to 
test transmission line. 


It can be used to trim a transmission 
line to an optimum length for matching 
the transmitter output impedance when 
the cable is used to connect an antenna 
with high SWR. 

For example, cut a 3-foot piece of 
RG-58 coaxial cable and terminate it at 


BATALI ||) SPARE e 


BROADB 


STI-CO's custom disguised VHF broadband antennas 
cover the entire frequency range of 150-174 MHz. 


Our cellular style VHF broadbands cover that range and 
also the 806-896 MHz band. 


Now, STI-CO proudly introduces cellular elevated feed 
style UHF broadband antennas. They cover 20 MHz 
within the 406-512 MHz frequency range! 


When it comes to covering frequencies, STI-CO has the 
best broadband in the land. 


STrcO 


INDUSTRIES, INC. 


36 LETCHWORTH STREET BUFFALO, NEW YORK 14213 


= 
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(716) 881-3287 
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Statistical Control Systems Corporation 


Presents 
The 
Most Advanced 
Paging System 
in the 
World 


Most systems operate at 30% or less efficiency. 
Is yours one of them? 


Unfortunately simple page deformatters, stat cards and 


...ever get the feeling 
your running your paging 
terminal in the dark? 


call counters won’t shed any light. 
You need full “off the air” system analysis. 


You need the Interceptor 5103™. 


Automatic digital format detection allows for unattended operation. 
Real-time display of received paging data in multiple formats. 
Real-time analysis of batch efficiency by format. 
User selection of target capcodes for selective capture and testing. 
Keyword search allows for screening of pages by message content. 
Date/time stamping of all received pages. 
Selectable printer/disk logging of all paging traffic. 
Built-in report generator for user definable reports. 
On-line storage of captured batches displays content by frame. 
Wrap-around 24 hour statistical summary of paging traffic by format 
provides breakdown of airtime usage, total paging through-put, message 
content, and format efficiency for evaluation of channel loading. 

Se ned Seen Off-line utilities to help you maximize your system through-put, 

a a minimize delay time and increase channel loading capacity. 

Statistical Control Systems Corporation 
3430 27th Parkway @ PO Box 2844 
Sarasota, FL 34230-2844 
813-954-8816 / 8819 @ Fax 813-954-8624 


See why our customers say. 
“This is the best piece of test eguipmcat to come along in years.” 


Call for your free Demo Disk today! 
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one end with the calibrated load as 
3 shown in Figure 6 at the left. Connect 
the other end to the DUT port. Notice 
that the SWR is less than 1.155:1 (return 
loss is less than —24dB) below SOOMHz 


— 


--4----- 
a 
+ 


You can change this 
‘sweet spot’ resonant 


frequency by ... 
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and drops to 1.03:1 (a return loss of 
—36dB) at 75MHz. 

It happens that 75MHz is the halfwave 
resonant frequency for 3 feet of RG-58 
coax. You can change this “sweet spot” 
resonance to any desired frequency by 
10dB ATT GEN 00dBm 50MSec changing the length of the cable. 
After an antenna is tuned to resonance 
Figure 6. A 3-foot section of RG-58 coax terminated with the calibrated load shows an and the transmission line is installed, 


SWR less than 1.155:1 below 500MHz. At 75MHz, the halfwave resonant frequency, SWR  SWersweep the antenna and coax from 
drops to 1.03:1. the transmitter end of the coax. As you 


ONE MOBILE RF AMP THAT 
WON'T DIE IN THE LINE OF DUTY. 


weqreee 


SHURE SMARTAMP"™ —THE FIRST COST-EFFECTIVE MOBILE RF 8 RELIABLE MODELS TO CHOOSE FROM. SmartAMP comes in 
AMPLIFIER SMART ENOUGH TO PROTECT ITSELF. Intelligence sets 8 different models— 4 UHF and 4 VHF — designed to meet most 
SmartAMP apart. It's constantly analyzing and monitoring three requested land mobile frequency ranges. 


crucial operating conditions: VSWR, temperature and input power. SHURE SMARTAMP COMES WITH AN UNBEATABLE WARRANTY. 
When SmartAMP detects a danger condition, it shuts itself down. Each SmartAMP comes backed by a limited one year caste . 


Avoiding any damage. But the operator remains “on the air” — covering all components — even the final RF power transistors. 


operating at transmitter output power. ER QUALITY ect SHURE. Like all Sh voilcis 
ANOTH PRODUCT FROM . Like all Shure products, 
SHURE SMARTAMP SHUTS ITSELF OFF—TURNS ITSELF BACK ON. SmartAMP will perform to specifications — if not exceed them. 
SmartAMP continues to monitor operating conditions even after —— 
it has shut itself down. And as soon as conditions again allow CALL TOLL-FREE 1-800-257-4873 (In Illinois call 1-800-624-8522) 


for safe operation, SmartAMP automatically resets itself to deliver for more information on the Shure SmartAMP. Or return the 
rated output power. coupon below. 


your free brochure. 


Name. 
Title 


PEIASE PRINT 


Company 
City. 


| ey { 


Phane 


aha unl 


Ss H * Dept. 1563, 222 Hartrey Ave. 
URE Evanston, IL, 60202-3696 
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Sorry, but the era of the overpriced instrument has come and gone, 
and in its wake comes the CT Systems 3000S Service Monitor. 


_ A full-featured Service Monitor 
with Spectrum Analyzer for 
only $6295. 


We've combined the proven re- 
liability of our 3000B with the added 
advantages of our full-featured 
spectrum analyzer. The result...a 
tough, reliable, full-featured Serv- 
ice Monitor that, at only $6295, de- 
livers the best price to feature value 
in today's two-way market. And the 
3000S is packed with standard fea- 


i) tures. Features like Spectrum 


Analyzer, CTCSS Tone Display, 
Oscilloscope, RF Sweep, FM 
Markers, Zero Beat, Audio Syn- 
thesizer with burst and Audio 
Voltmeter. 


_Whatever your needs, on the 
bench or in the field, the CT. Sys- 


tems 3000S Service Monitor is 
tough enough to provide you with 
years of dependable service. 


Now, we could go on but we think 
that would be cruel. Just give us a 
callin the mourning, or anytime, for 
full specifications. 


CT SYSTEMS, INC. 
5245 HORNET AVE. 
P.O. BOX 470 
BEECH GROVE, IN 46107-0470 
800-245-6356 
317-787-5721 
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observe the response on the CRT, trim 
the coax to achieve an optimum SWR. 
¢ Filter tuning—Two-way radio com- 
munications systems often use a notch 
duplexer, a specialized filter. 

Figure 7 at the left shows the inser- 
tion loss for the duplexer’s transmitter- 
pass side. The measurement was made 
with a tracking generator and a spec- 
trum analyzer, but without the 
swersweep. 

: : i Tuning a duplexer with a tracking 
eRe OS generator has been one of the best prac- 
tical methods. As a tuning rod in the 
transmitter-pass section is turned, the 
response as shown in Figure 8 barely 
would change. 

But with the transmitter-pass section 
connected to the DUT port of the swer- 
: = sweep, a dramatic change in SWR 
: = i response is observed as a tuning rod 

50 wSec turns. (See Figure 8 on page 75.) The 
swersweep shown in Figure 9 is what the 
transmitter sees. 


LLB EBD E BE bebd i bee 


Figure 7. This insertion loss trace for a duplexer’s transmitter-pass side was made with 


a tracking generator and a spectrum analyzer, but without the swersweep. As a tuning Tuning a duplexer with the swersweep 
rod in the transmitter-pass section is turned, the response as shown barely would _ offers greater precision because the con- 
change, making a proper adjustment difficult. ventional method does not allow a tech- 


MODEL 44 DAPT PLUS 


(ZETRON) 


{23 


DIAL ACCESS PAGING TERMINALS FOR: 
FACTORIES, HOSPITALS AND SMALL RCC’s / PCP’s 


VOICE GROUP 
PROMPTS PAGING 
JUNIOR 


100 - SOME 
4000 5 4 4 DUPLEX YES YES - FORMATS 
200- 9 DUPLEX ALL 
eee eee ee 
First in Features-Quality-Performance-Value TN as os 
cate we (CETRON 
Telex: 5406010251 ZTRON SEA UO 


(206) 644-4300 FAX: (206) 644-2664 


DAPT 
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nician to reach an optimum adjustment. 
If the duplexer is adjusted only by the 
conventional method, the transmitter 
might be left operating into a high SWR, 
a condition that increases the potential 
for intermod. 

An appropriate service monitor and 
swersweep combination costs about 
$10,000. 

Select a service monitor that includes: 

® all of the capabilities necessary for 
conducting radio communications 
testing. 

* a tracking generator. 

* a spectrum analyzer. 


As radio equipment technology ad- 
vances and as equipment manuals be- 
gin referring to swersweeping, service 
shops will need the necessary instru- 
ments to perform swersweeps. Not only : » : : : 
will swersweeping allow technicians to : i ? H i i 
work on modern equipment that may re- 10 4B ATT GEN 13 dBm 58 wSec 
quire the test, it allows older systems to 


be serviced more quickly and to be 
maintained at a higher level of per- Figure 8, The duplexer’s return loss measured with the swersweep shows a sharp null. 
formance Tuning is more precise, allowing a lower SWR to be reached, and helping to reduce 

. the potential for intermod Interference. Slight adjustments in the duplexer tuning rods 
4} make dramatic changes in the SWR trace. 


You Liked the PK-80? You'll Love the PK-90! Add the Finishing Touch... 


. ol ii il a You Already Own 75% of a Packet Radio Station! 

@ Easy datalink trouble shooting with remote control of Add a PK-90 Packet Radio Controller and Send 
PK-90 by radio Any Text or Data, Error-Free, to a Remote 

m@ Password access ensures system security Screen, Disk, or Printer. 

@ SMR operation with trunked radio interface 

@ Built-in data encryption for security-sensitive applications 

@ Easy operation using user-programmable macro keys 

@ Host computer control language 

@ 12 VDC power allows portable or mobile operation 

@ Easy connection to your computer and radio 

@ 2400 baud and — 40 degree C options 


The PK-90 replaces the PK-80 Packet Radio Controller and brings 
you the above features NEW TO PACKET. Applications range 
from remoting a computer terminal through a radio link to 
control of distant equipment using the PK-90 with inexpensive 
SCADA controllers. You can coexist on a simplex channel! with 
other voice or data users. Data is error-free, and the untrained 
user can learn station operation quickly. A station can cost less 
than $1000. JUST CALL AND ASK! 


Ask about the PK-232 and PM-1 for SSB data transmission. 


Your imagination is the only limit. Cal! John Gates, or circle 
the reader service number, DEALER INQUIRIES INVITED. 


Advanced Electronic Applications Inc. 
PO. Box C-2160, Lynnwood, WA 98036 

(206) 775-7373 Telex: 6972496 AEA 

INTLUW Fax: (206) 775-2340 
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Why undesired propagation 
causes radio interference 


For the mobile radio service shop, customer complaints tend to increase 
during periods of unusual radio propagation. Ionospheric propagation, 
ducting and knife-edge diffraction may cause interference. 


EARTH 


Te ee 


Figure 1. At times, the lonosphere refracts signals back to earth. Returning signals cause interference to local communications, 
reducing range. Tone and digital squelch may prevent unwanted voices from being heard, but range stays reduced. 


By Roald Steen 


Two-way radio users sometimes suf- 
fer interference from other distant, co- 
channel users, but not at other times. 
Unusual or sporadic propagation modes 
are the cause. Propagation refers to the 
way in which radio waves travel 
through, and are affected by, the en- 


Steen is an electronics instructor and free-lance 
writer. He has worked as a two-way radio techni- 
cian, and he lives in Woodbury, MN. 


vironment. Propagation is one of the 
factors that affects radio range. 

Radio wave propagation affects all ra- 
dio services. For frequencies below 
30MHz, propagation over long dis- 
tances is made possible by a quality of 
the ionosphere, an upper atmospheric 
layer, that allows it to refract radio waves 
to bend them toward the earth. 

Occasionally the ionosphere returns 
to earth mobile radio system signals in 
the 30MHz to 50MHz VHF lowband, 
producing what commonly is known as 
“skip” interference. The interference is 


called “skip” because the signals “skip” 
over several hundred miles where they 
cannot be heard outside the local com- 
munications area, only to return to earth 
a great distance away. (See Figure 1 
above.) 


Refraction from the ionosphere 
lonospherie propagation and the in- 
terference it sometimes causes to VHF 
lowband radio communications is one 
reason for the decline in the band’s 
popularity. 
Ultraviolet 


light intensifies the 


October 1989 
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Shure Million 
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© 10 memory Set DTMF and 
storage. audio output 

® |lluminated levels easily 
positive through 
“tactile-feel” external access 
keys, ports without 

@ Last number; opening mic. 
redial. 


® Programmable 
“pause/ drop” 
function. ; 

@ And many 
more 
features. 


® Model 5901 
Amplitied 
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Skip interference 


Dallas Drda knows about VHF 
lowband propagation. He supervises 
the electronics section of the Nebras- 
ka Department of Roads, Lincoln, 
NE, The department uses 2,400 mo- 
bile units and 25 base stations on 
47MHz. 

“On our frequency we get a lot of 
problems with skip interference from 
Mexico,” he said. “It appears Mexi- 
co has different laws governing the 
frequency use: They use repeaters at 
VHF lowband; in the United States, 
repeaters are not permitted in that 
band.” 

Drda said his system is equipped 
with continuous-tone controlled 
squelch system (CTCSS) subaudible 
tones, so hearing the interference is 
not a problem. “But it desensitizes 
our receivers.” 

Not all of the department’s drivers 
use CTCSS. “Some want to hear eve- 
ry communication, so they use car- 
rier squelch and can hear skip 
interference,’ Drda said. 

The ionospheric propagation fol- 
lows the sun. “We notice that in the 
morning we get skip from the east, 
in the afternoon from the west and 
during midday from all over, but a lot 
from Mexico. When the sun is over- 
head, the skip comes from every- 
where, but signals from the coasts 
are not as strong during midday.” 


strength of the ionosphere’s refractive 
layer. Although the sun always emits 
ultraviolet light, areas covered by sun- 
spots emit more ultraviolet than other 
areas. Hence, the more sunspots, the 
more ionospheric interference at VHF 
lowband. 

The number of sunspots rises and falls 
in an ll-year cycle. Currently, the cycle 
is nearing its peak. 

Ionospheric propagation varies with 
the seasons because the duration of its 
exposure to sunlight varies with the 
seasons. 

VHF lowband signals returned to 
earth by the ionosphere may cover the 


TALK OUT 


SHURE MODULINK...THE 
- FIRST MODULAR MOBILE 
CORDSET/MICROPHONE SYSTEM 


Just 30 seconds —that’s all it takes to 
get a mobile system up and operating if cord 
failure occurs. ModuLink System | from 
Shure makes it that fast, because micro- 
phone and cordset are separate 

modular units. 


ModuLink System | is 
the first cost-effective 
mobile microphone/ 
cordset system designed 
to reduce your inventory 
and improve your service 
efficiency. Now you can 
simply stock cordsets and 
a single line of micro- 
phones for all the radios 
you use and service. 


ERGONOMIC DESIGN. 
ModuLink microphones 
feature Top-Talk Sound 
Channels™ which end 
muffled voice input if 
the user grips the mic 
from the front. 


SET LEVELS FAST. 
Now, adjust audio with- 
out opening the mic or 
the radio. Level is easily 
set through external 
access port (A). Cord- 
set can be quickly 
released from mic via 
access port (B), 


For more information about MODULINK 
SYSTEM 1, call toll-free 1-800-257-4873 
(in Illinois, call 1-800-624-8522). Or fill 
out and mail coupon below. 


SHURE BROTHERS INC. oT 
| Communications Products, Dept. 1511 | 
| 222 Hartrey Avenue, Evanston, [L 60202-3696 | 
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I System 1. 
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entire continent. Many users of lowband 
radio systems have stories of vehicles 
occasionally dispatched by another 
mobile system dispatcher thousands of 
miles away. In one such instance, a ve- 
hicle in Minneapolis was dispatched by 
a dispatcher in Hawaii; the Hawaiian ad- 
dress matched the Minneapolis address, 

Wind shears associated with thunder- 
storms may collect enough ionized par- 
ticles to refract VHF lowband signals 
and return them to earth. Long-range 
communications (or interference) are 
possible when thunderstorms occur. 

Radio waves may be conducted along 
the boundary between dissimilar air 
masses, such as a weather front. Known 

s “ducting,” this propagation occurs 
most often over water but is common in 
west coast valleys. 

VHF and, less often, UHF signals 
thus can reach astonishing distances 
over water. It is common for maritime 
communications in the VHF band to 
reach well beyond the horizon. 

But normally, frequencies above 
30MHz have a range limited to the line 
of sight. Putting an antenna at an elevat- 
ed location increases the range, so most 
base station and repeater antennas are 
placed on towers or rooftops. 

The lowest atmospheric layer, the tro- 
posphere, tends to refract and bend ra- 
dio waves slightly. The refraction 
extends radio coverage somewhat be- 
yond the horizon. The effect is more 
pronounced at VHF lowband than at 
VHF highband or at UHF. 

Other propagation effects extend ra- 
dio range, such as knife-edge diffrac- 
tion. Radio waves that pass over a ridge 
or hill tend to be bent down toward the 
ground beyond the hill. The effect is 
more evident with sharper ridges. 
Reception on the other side of the hill 
may be weak, but enough signal may 
pass to enable users on opposite sides 
of a hill to communicate—or receive in- 
terference. (See Figure 2 on page 80.) 

Reflections extend range. Radio waves 
may be reflected from hills and moun- 
tains. Multiple reflections along a 
mountain range may extend the distance 
spanned by radio signals. 

Mobile radio systems are designed to 
cover limited areas. Although long- 
range radio propagation is an advantage 
for some radio services, usually it be- 
comes a nuisance for the mobile radio 
service shop. 
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P.O. Box 2399 305 North Republic Avenue Joliet, IL 60434-2309 
85) 744-6444 US mo) 435-9313 IL sv) LION, 


Circle (75) on Fast Fact C Card 


78 Mobile Radio Technology October 1989 


Complaints of interference and re- 
ceiver problems tend to peak during 
periods with unusual radio propagation. 
Many users may in turn complain about 
the quality of the radio service. 

Some of these complaints stem from 
the expectation of high-quality commu- 
nications to which many mobile radio 
service customers become accustomed. 
In the early days of mobile radio, when 
a large proportion of the systems oper- 
ated at VHF lowband, interference from 
distant stations that happened now and 
then simply was something the radio 
user had to tolerate. 

Modern mobile systems work so well 
that many users rarely are exposed to 
interference from distant co-channel 
users. Consequently, radio users have 
become accustomed to the luxury of a 
channel free from interference. When 
the channel is subjected to one of the 
rare instances of long-distance propaga- 
tion that brings interference, the radio 
user may become upset. Complaints 
about the inferior quality of the radio 
channel are directed to the radio serv- 
ice shop. 

Long-distance radio propagation is as 
difficult to control as the weather. It can 
occur on all radio channels in the mo- 
bile radio service. When it occurs, it 
simply may have to be accepted by the 
radio user. 


CTCSS, DCS systems 

Continuous-tone controlled squelch 
system (CTCSS) and digitally controlled 
squelch (DCS) are among the remedies 
that may reduce complaints during peri- 
ods of extended-range propagation. 
With these control systems, the user 
only hears other radio services with 
matching tone or digital signals, mak- 
ing audible interference less likely. 

Lack of propagation is at the other ex- 
treme of propagation problems. In two- 
way radio systems, even a weak hand- 
held radio can display an amazing range 
along the line of sight. But the line-of- 
sight operating condition is rare. Usual- 
ly, some obstruction lies between any 
two radio users. 

On the other hand, some terrain fea- 
tures or man-made structures to one side 
or the other of the obstructed line-of- 
sight path usually sustain communica- 
tion by bouncing the radio wave along 
an angled path that bypasses the ob- 


If You Had Used BAND.-IT EV.A. 


Stainless Steel Cable Ties You Could 
Have Stayed On The Ground Today 


... and tomorrow and next 
week... The fact is, once 
you've bundled cable with 
BAND-IT EMA. Stainless Stee! 
Cable Ties, it stays bundled. 


BAND-IT EV.A. Cable 
Ties are made from 
high strength, corro- 
sion resistant 316 
stainless steel coated 
with Ethylene-Vinyl 
Alcohol copolymer. 
Check these features 
and then call your 
local distributor or 
BAND-IT for complete 
information and a 
sample. 


PERMANENT — 


non-corrosive, unaffected by UV 


and weather extremes. Won't 
crack or get brittle. 


EASY TO APPLY — unique 
fastening system locks with a 
flick of the wrist. 


SAFE — non-toxic, 
halogen free, fire 
resistant EV.A. 
coating prevents 
damage to cable or 
interference from 
direct contact with 
stainless steel. 
REUSABLE — fast 
and easy to unfasten 
and refasten. 
VERSATILE — 
available in wide 
combination of colors, 
lengths and widths 
for any application. 
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= THE CLAMPING EXPERTS 


BAND-IT — IDEX, INC. 
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Denver, CO 80216-0307 U.S.A. 
(303) 320-4555 Telex 45-0009 
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waa 60 MILES 


Figure 2. Radio waves that pass over the edge of a hilltop, mountaintop or tall buliding may be diffracted back to’earth. This ‘knife- 


edge’ diffraction may extend communications—or Interference—beyond the horizon. 


struction. Other terrain features or 
structures may create a knife-edge 
refraction that sustains communication. 
As a result, it is common to find that 
communication between two radio users 
is possible, despite intervening obstruc- 
tions along the line-of-sight path. 
The weakest link in most systems is 
the hand-held radio. Because of obstruc- 
tions that block most line-of-sight radio 


paths within the radio horizon, the com- 
munications range between two hand- 


held radios used without the benefit of 


a repeater may be limited to a couple 
of miles. 

In downtown areas of large cities, tall 
buildings obstruct radio waves. But at 
the same time, they bounce the radio 
waves. The radio system, therefore, may 
cover the area fairly well. despite the 


obstructions. Once again, it is the hand- 
held radio that may have insufficient 
power to communicate from some lo- 
cations. The more powerful mobile ra- 
dio, with its efficient antenna, may have 
the ability to communicate from the 
same locations, (See Photo 1 on page 
82.) 

To support important radio services 
in a city, satellite receivers may be used 


AUTOMATIC TELEPHONE coniameanceceguamains 


DATA SIGNAL, INC. 


TWO NEW INTERCONNECTS 


ATI-100 
$249-$369 


© Full, Half-Duplex or Simplex operation 
* Electronic voice delay 

© Desk or Rack Mount version 

© */# Connect/Disconnect 

© Regenerated Tone or Pulse Dialing 

© Direct Voice Dispatching 

© Selective Calling (OTMF-DTMF) 

© Mobile Activity and Timeout Timer 

¢ Ringout or Auto Answer on 1-4 rings 
© Busy Channel Ringout Inhibit 

* Transorb Lightning Protection 

* Front Panel station LED's 

« COS polarity reversal 

© 12 VDC powered 
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SIGNAL 
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AUTOMATIC TELEPHONE INTERCONNECT 


ATI-300 
$495-$595 


¢ All of the Features of the ATI-100. plus 
* Local and remotely programmable via DT MF 
© 35 programmable ANI's (Local or remote) 
* Verified Global or ANI Access 

* Verified Positive Disconnect 

e Toll restriction per user (local or remote) 
© Two-lone pager 

¢ Control Station capabilities 

¢ DTMF, CTCSS, 2-tone Selective Call 

© Mobile-to-mobile Selective Call 

© Verified Repeater Access 

* CWID-Local or Remote Programmable 

* Channet Monitor Capabilities 

© DTMF or Rotary Overdialing 
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© Programmable Voice after Page 

© Auxiliary Relay for Channel Control 

© Three Programmable Relays for Remote Control 
* Busy Signal Disconnect 

© Dial Tone Disconnect 

© Telco Go-ahead Tone (Programmable) 
© Dip Switch Programmable Timing 

© Dip Switch Selectable Features 

© Simplex Electronic Voice Delay 

¢ Half-Duplex Privacy Modes 

* Busy Lockout 

* Programmable Secret Access Code 

* Unique Station Signalling Tone 

© Ajl Features are standard 


2403 Commerce Lane 
Albany, Georgia 31708 
Telephone: 912-883-4703 
Toll Free: 800-652-9296 


to achieve good coverage. With well- 
placed satellite receivers, communica- 
tions from hand-held transceivers are 
reliable from most locations. (In this 
context, “satellite’’ means ‘‘remote”’ or 
“auxiliary,” not earth-orbiting.) 

Radio waves are attenuated greatly 
when they travel through building walls. 
Yet hand-held radios often are used 
within buildings. It is not surprising that 
communication with hand-helds is dif- 
ficult from some rooms or areas within 
most buildings. 

The radio user often finds that an in- 
terrupted communication can be re- 
stored by walking to another position a 
few feet away. The best propagation 
from a building is found near a window. 

Locations with the least favorable ra- 
dio propagation are basements, tunnels 
and cellars. Communication from tun- 
nels to units above the ground often is 
impossible. The earth above the tunnel 
effectively shields it from radio waves 
above the ground. 

Special remedies can support radio 
communication within tunnels and other 


For fast, accurate service, piease 
remove the Peel-Off Label (which is used 
to address your magazine} and affix it to 
the Fast Fact Card, the Address 

Change Card, or to any correspondence 
you send us regarding your subscription. 


Propagation modes 


(1 lonospheric refraction 
C Terrain reflections 

(3 Tropospheric ducting 
© Knife-edge diffraction 


underground systems. One of these 
remedies uses slotted coaxial cable 
placed along the length of the tunnel. 
The cable acts as an elongated antenna 
to carry signals throughout the tunnel. 
Slotted coaxial cable is used in mines 
and other locations where underground 
radio communication is needed. 
Tunnels act as waveguides, so in a 
tunnel unobstructed by metal doors or 


other barriers, two radios may commu- 
nicate over fairly long distances. In sub- 
ways and other underground systems, 
placing repeaters or satellite receivers 
inside the tunnels may result in reliable 
radio communications. 


Polarization 

Another important concern in radio 
propagation is polarization. When the 
transmitting and receiving antennas have 
different polarizations, the resulting at- 
tenuation reduces range. In the mobile 
radio service, vertical polarization is 
universally used, A vertical whip anten- 
na has vertical polarization. 

Antenna design influences propa- 
gation. Directional antennas improve 
propagation in the directions that the an- 
tenna is designed to cover well, and at- 
tenuate propagation in other directions. 
Well-designed antenna coverage patterns 
improve radio propagation in the desired 
directions. 

Most mobile radio repeater or base 
station antennas are omnidirectional and 
they have gain. They broadcast a 


COVERAGE GOT SOME HOLES 
THAT NEED FILLING? 


THEN STOP MOUSE-ING AROUND! 
POWER UP WITH TOUGH, RELIABLE R.F. AMPLIFIERS FROM VoCom. 


Don't get trapped by cheesy amplifiers. 
Get your power from the one company that does nothing but amplifiers. 
We know our stuff, dudes! 


PAGING, REPEATERS, MOBILES — GIVE US A CALL 


1-800-USA-MADE (1-800-872-6233) 
(In Illinois Call 312-885-3296) 


J. 1 
VYoCom 
PRODUCTS CORPORATION 


1161 E. TOWER ROAD 
SCHAUMBUAG, IL 60173 
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Photo 1, Tall buildings may help or hinder radio communication, blocking signals at times and providing reflections or knife-edge 
refractions that sustain communication at other times. 


ed toward the horizon. limited downtown area, a high-gain an- 
Too much gain may be undesirable, _tenna placed atop a tall building actual- 
For a radio system intended to cover a ly may tend to overshoot much of the 


stronger signal compared to the most 
simple antenna design, the dipole. With 
a gain antenna, signal energy is direct- 


CHECK THIS OUT! 


A MODEM DESIGNED FOR YOUR RADIO SYSTEM. 
APPLICATIONS 


The B1449 is the Radio Modem you 
need to effectively send and receive 
data over your radio and/or wire line 
system. The B1449 operates half or 
full duplex at speeds of 300 baud 
(Bell 103), 1200 baud (Bell 202), 
2400 bps (V.27) or 4800 bps (V.27). 
This modem is Joaded with features to 
over come problems unique to data 
transmission via two-way radio. It 
operates on any DC voltage from +12 
to +30V in a temperature range of -30 
to +50°C. You can use it at any 
remote locations powered by battery, 
solar cells, wind or thermoelectric 
generator. You can even use it in 
your vehicle for dala transmission. 


PLC Data Transfer 

Scada Systems (radio and/or wire line) 
Terminal-to-Terminal Data Transfer 
Vchicle-to-Terminal Data Transfer 
Vehicle-to-Vehicle Data Transfer 

For more information, contact: 


fl Quality Telecom 

Tt] 

TTT] Supply Ltd. 
2874 Catalina Blvd. N.E. 
Calgary, Alberta, Canada 

TLY 6P2 
Ph. (403) 293-1965 


Distributor and Dealer inquiries 
welcome ! 
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area expected to be covered. 

For radio systems built to cover a 
limited area, it may be better to place 
the antenna on a shorter building. It also 
may be advantageous to use antennas 
with less gain, or an antenna that tilts 
the signal energy downward. 

Foliage may influence propagation, 
especially in the UHF bands because the 
radio wavelength is about the same 
dimension as leaves and pine needles. 
Users of UHF hand-held radios may 
find the range of their transceivers im- 
proves during winter. 

Modern mobile radio systems are 
convenient to use and offer reliable 
coverage. But propagation occurs from 
time to time that brings unavoidable in- 
terference from distant stations. Well- 
planned repeaters, antennas and the use 
of satellites reduce the effect of propa- 
gation problems. AS. 


Private land mobile association seeks radio-user members 


Via a direct-mail solicitation that in- 
cludes copies of a monthly bulletin, the 
American Private Radio Association 
(APRA) offers $25 annual member- 
ships, Private land mobile radio licens- 
ees are eligible for “‘active’’ member- 
ship. Others may apply for associate 
membership. 

APRA “was founded to provide a 
strong and unified voice of private ra- 
dio users before the FCC,” the mailing 
reads. 

Directors include James Kay of Bud- 
dy Sales, Reseda, CA; Kenneth Hoehn 
of Teletech, Dearborn, MI: APRA 
president Mark Dobronski of the Ari- 
zona Department of Corrections, Phoe- 
nix; and the association’s correspon- 
dent, Steve Black of Esquire Homes, 
Phoenix. 

“APRA supports an openly competi- 
tive frequency coordination environ- 
ment as being the most logical and fair 
method of protecting the public in- 


DYNATECH 


TACTICAL 
COMMUNICATIONS, INC. 


terest,’ Black said. “Spectrum is not 
here to be sold by frequency coordina- 
tors, but frequency coordinators seem 
to take that approach in the way they 
dole out space.” 

Black continued: “Even when field 
studies were permitted as an option, fre- 
quency coordinators were involved 90% 
of the time, so they have to take the 
lion’s share of the blame.” 

In addition to seeking change in the 
frequency coordination process, Black 
said APRA wants to steer the FCC to- 
ward advanced technologies. He said the 
association would participate in rule- 
making proceedings by filing petitions 
and comments. 

Formed in mid-March, APRA uses a 
maildrop and telephone answering serv- 
ice as points of contact. APRA can be 
reached at 2021 L St., N-W., Suite 250, 
Washington, DC 20036; 202-429-9795. 


WHEN YOU NEED THE BEST... 
AND KNOW THE DIFFERENCE 


You bought your radio to communicate. 

DTC accessories let you talk where you work. 
In high noise, wearing protective clothing, 

or when both hands need to be free. 


DTC offers the most complete line of 
communication accessories available 
in the 2-way radio industry. 


DTC inc. 6ALyberty Way, Westford, MA 01886 


1-800-233-8639 


in Mass (508)692-5434 


(FORMERLY CONTROLONICS CORPORATION) 
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PacTel, Teletrac team 
to form radiolocation systems 

PacTel, San Francisco, and North 
American Teletrac will offer a land- 
based radiolocation transmission net- 
work. The PacTel Teletrac joint venture 
has been licensed by the FCC to build 
and operate radiolocation networks in 
the top 30 metropolitan areas. 

By the end of 1991, PacTel Teletrac ex- 
pects to establish networks in 17 
metropolitan areas, with the 13 remain- 
ing cities to be completed by the end of 
1992. 


Alliance markets 
Cobra accessories 

Alliance Research Corporation, 
Chatsworth, CA. is marketing Cobra 
cellular telephone accessories under a 
licensing agreement. Cobra, a division 
of Chicago-based Dynascan, carries cel- 
jular antennas, mounts, mics, adapter 
kits and other accessory items. 


EAR MICROPHONE 
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News 


Radio Club names Fellows, award recipients 


The Radio Club of America elevated 
36 of its members to the grade of Fel- 
low at its June 20 meeting. Certificates 
will be awarded to these individuals at 
the club's annual banquet Nov. 17 at the 
New York Athletic Club, New York. In 
addition, 10 awards will be presented. 

Dr. G. William Troxler, president of 
Capital College, Laurel, MD, will de- 
liver the banquet’s keynote address. 

Fellowship status includes: Jack G. 
Beverly; Aldo A. Bottani Jr.; Raymond 
L. Collins; Mercy S. Contreras, MRT 
associate publisher and national sales 
manager; David N..Corbin; David M. 
Crawford; Theodore R. Faust; W.H. 
Galpin; Dr. Albert Helfrick, P.E.; Col. 
Arthur D. Hendricks; Lt. Gen. William 
Hilsman; Kenneth A. Hoagland; Wil- 
liam §. Hoovler; Lt. Col. Robert J. 
Howell; F. Jay Huber Jr.; David E. 
Hubertz; Duane L. Huff; and Reuben 
A. Isberg, P.E. 

Fellows also include: Joel 1. Kandel; 


Seymour Krevsky; Howard L. Lester; 
Robert W. Maher: Roy E. Place; June 
Poppele; Edward J. Reichler; John W. 
Reiser; Stanley Reubenstein; Warren C. 
Struven; Frederick G. Suffield, P.E.; 
Derek Turner; Harry Vorperian; Col. 
John G. Webb; Robert W. Weir; Ralph 
O. Williams; Walter B. Williams; and 
Jan A. Zachariasse. 

Walter B. Williams was presented a 
Fellow award on May 3 in St. Clair, MI, 
due to health reasons. A Fellow plaque 
was presented to Zachariasse in July in 
Cambridge, England, upon his retire- 
ment from Philips RCS. 

Awards recipients include: 

* Sarnoff Citation—William Endres 

° Fred M. Link Award—Mal Gurian 
* Henrie Busignies Memorial Award— 
Avery G. Richardson 

© Allen B. DuMont Citation—Kenneth 
A. Chittick 

© Ralph Batcher Memorial Award—Dr. 
James E. Brittain 


© Lee de Forest Award—Fred Shunaman 
¢ President's Award—Joseph R. Sims 
¢ Pioneer Citation—Capt. William G. 
Finch 
© Special Services Award—Dr. Eric D. 
Stoll 
° Jack Poppele Broadcast Award— 
Leonard R. Kahn 

The Jack Poppele Broadcast Award is 
a new award. 

Special recognition will go to Hugo 
Cohn, Fellow and life member, for be- 
ing the oldest living member. He is 102. 


Mark Antennas observes 
40th anniversary 


Radiation Systems’ Mark Antennas 
division, Des Plaines, IL, marks its 40th 
anniversary this year. The company was 
founded in 1949 and was purchased by 
Radiation Systems in 1984. Mark 
Antennas manufactures parabolic grid 
antennas and cell-site antennas. ih 


GO FOR IT 


FINE QUALITY GENUINE LEATHER CASES 
FOR NEW MODEL PORTABLES... 


Now available to hit: 


STANDARD HX530 
STANDARD HX340 


G.E. PCS 
G.E. TPX Series 
MOTOROLA Saber® 
MOTOROLA Radius®: 

P-10, P-50, 

P-100, 

P-200 
MOTOROLA HT600 

MT1000 
UNIDEN = SPU/SPH Custom logo 
MAXON CP 1015 cases with your 
ICOM IC-2AT canna 


ELECTRONICS INC. 


2655 GARDNER ROAD. BROADVIEW. ILLINOIS 60153 
ILLINOIS 312/345-0337 * FAX 312/345-2091 


coll: TOLL FREE 
1-800-336-3115 
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COMMUNICATIONS 
IST 


Developed specifically for the 
communications service 
professional, Computer 

Resources’ system allows your busi- 
ness to operate at peak performance. 
Not only full service accounting but 
specialized packages for seryice man- 
agement, RCC billing and invoicing, 
SMR billing, and Sales Management. 
We provide a total package includin 
hardware, software, installation an 


training. 
Call today for a FREE brochure. 
BS 
computer 
resources 
INC. 


404 39th STREET NORTH 
BIRMINGHAM, ALABAMA 35222 


(205) 594-8840 
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Association of Communications Technicians strengthens technicians’ credentials 


In June 1988, the National Associa- 
tion of Business and Educational Radio 
(NABER) began promoting member- 
ship in one of its sections, the Associa- 
tion of Communications Technicians 
(ACT), via a series of efforts. As of May 
10, 1989, 410 new members had been 
recruited following an initial mailing of 
literature to 2,400 non-member techni- 
cians. The increase equals a response 
rate of more than 17%, extremely high 
for direct mail. A 2% to 3% response 
to direct mail promotions is considered 
“good” in most campaigns. 

Why has the promotion been so suc- 
cessful? Ian Wright, vice president of 
Dominion Communications, Colonial] 
Heights, VA, and chairman of the ACT 
Council said: “It is because ACT is the 
only association to focus on the needs 
of land mobile technicians. When land 
mobile technicians see the benefits that 
an association such as ACT provides, 
most of them wil] invest in member- 
ship.” 


Joe Gately, vice president of Gately 
Communications, Hampton, VA, pays 
his technicians’ membership dues. 
“ACT membership is a good way for my 
technicians to get troubleshooting tips 
and to learn about new technology,” 
Gately said. *‘To be part of a national 
association is good for their professional 
development.” 

More than 2,100 technicians belong to 
ACT. Senior members total more than 
90%. Only NABER-certified techni- 
cians may hold senior membership. 
Commenting on why so many members 
hold the senior grade, Wright said: 
“Technicians who have earned their 
NABER certification usually have done 
so because they want to increase their 
professional credentials. Once they earn 
their NABER certificate, they see ACT 
as a good way to keep on top of their 


trade and strengthen their credentials. 


One-year memberships in ACT cost 
$37 for the general grade and $42 for 
the senior grade. 


Treat your Uniden 
two-way radio 

as good on 

the outside 

as you do 


on the inside. 


Be wise ... accessorize! 


ACT membership drive 
500 


During its March 1989 council meeting, 
ACT set a goal of adding 500 new 
members during the following 12 
months. As of July 15, 168 new 
members have joined. 


Information 
For information about ACT, call 800- 


759-0300. Ask for ‘‘technician serv- 
ices."’ 


PROBLEM 
SOLVERS... 


Tic Wicdis\ G24 ia «fil SuiioiriaticInterdotniech toc repeater URS 
The unit is accessed from the mobile by DTMF “ *” and “#”, audio 


We know you want to treat your radio as good on the outside as 
you do on the inside. Primus takes care of both sides of your 
radio, When it comes to Uniden replacement parts 


and accessories, 


direction is controlled by the C.OS. line on the repeater. 


we're talking two-way with you. 
Same day shipping + No minimum order + Call now! 


For more information write or call us for a complete catalog. 


COMMUNICATIONS PRODUCTS 

13667 Floyd Circle * Dallas, TX 75243 

FUT 5 CRRA TA a (214) 238-9596 TELEX 203 941 ACTD-UR 
ELECTRONICS CORPORATION (800) 527-4596 


FAX #815-436-8945 « 800-435-1636 « [IL] 800-892-1413 In Canada, contact Eastcom at (416) 743-7801 
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Federal officials speak at national public safety communications conference 


Representatives of the House Energy 
and Commerce Committee, the Nation- 
al Telecommunications and Information 
Administration (NTIA) and the FCC 
spoke to audiences at the Associated 
Public-Safety Communications Offi- 
cers’ national conference in August. 

* David Leach—House committee 
staff member David Leach said the 
committce wants to eliminate license ap- 
plication processing fee exemptions and 
boost the minimum fee to $35. The 
move is intended to shift a substantial 
portion of the FCC’s funding from tax- 
es to fees, helping to reduce the federal 
deficit. 

He spoke about House bill HR 2965. 
He said the bill would require the fed- 
eral government to re-examine its use of 
radio frequency spectrum and transfer 
as much as 200MHz of spectrum from 
NTIA to FCC jurisdiction for use by 
state and local governments and the pri- 
vate sector. 


The bill sets a three-year period for 
the government to review its frequencies 
and for an advisory committee to report 
its findings to the secretary of com- 
merce. Six months later, the president 
would begin revoking NTIA licenses for 
frequencies to be transferred to FCC 
jurisdiction. The FCC would have 10 
years to reassign the frequencies. “This 
bill has succeeded in focusing attention 
on how the government allocates spec- 
trum,” Leach said. 


© Richard D. Parlow—NTIA office of 


spectrum management associate ad- 
ministrator Richard D. Parlow, whose 
agency stands to lose control of spec- 
trum under HR 2965, said automated 
control and reporting services place de- 
mands on more frequencies and wider 
bandwidths. 

Aside from HR 2965, the NTIA is 
focusing on preparations for the 1992 
World Administrative Radio Conference 
that will revise the international alloca- 


tions table for mobile communications. 
Membcrs of the U.S. delegation will be 
expected to do what they can to in- 
fluence the conference report to accom- 
modate “needed flexibility for national 
uses,” Parlow said. In part, those ac- 
commodations mean inserting U.S. 
“footnote” exceptions to the internation- 
al agreement when necessary to suit 
American requirements. 

® Ralph Haller—FCC private radio 
bureau chief Ralph Haller said his of- 
fice has stepped up its enforcement of 
channel construction and loading re- 
quirements, He encouraged anyone with 
knowledge of licensed but unbuilt sys- 
tems to report them to the bureau. 

“Watch your slow-growth deadlines,” 
he warned the public safety communi- 
cations officers. Once the FCC takes 
back channel assignments for failure to 
meet deadlines, the licensee may not be 
able to get them back “even though it 
may be a public safety agency.” a 


Economical yet durable. Molded 
in top stud and base threads will 
not leak water, pull out or rotate. 
Matching coil is supported by a 
low loss coil form to withstand 
the heaviest shocks. 


308 VHF BMHB-150 (black) $19.00 


Nominal Impedance —50 ohms 
VSWR —1.5:1 

5dB UHF —silver plated phasing 
cou 

3dB VHF —optional 55” whip to 
extend frequency range down to 
132 MHz 

Stainless steel radiator and spring 
Radiator, spring and ferrule available 
in our Black 


¢ @00¢ 


348 VHF MHB-150 (chrome) 513.50 


ax Black Chrome 
Molded weatherproot ABS base 
est aa height — 

3dB VHF — 50" at lowest frequency 
5dB UHF — 38" at lowest frequency 


ee ef 


5d8 UHF MUF-460 (chrame) $15.00 
S5dB UHF BMUF-450 (black) $20.60 


CONTACTLESS DESOLDERING 


AND SOLDERING 


with the Leister Hot-Jet Hot Air Tool 


For contactless de-soldering and soldering of 
SMD- and DIP-components in 3-6 seconds. 
Electronic Temperature Adjustment from 20 to 
600°C. Three-way Air Volume Adjustment from 1 
to 30 litres per minute, 


ASK FOR BROCHURE MQ148 
brian r. white co., inc. 


313 HENRY STATION ROAD 
UKIAH, CA 95482 (707) 462-9795 
FARMINGDALE, NJ 07727 (201) 938-2700 
DISTRIBUTOR INQUIRIES WELCOMED 
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Cail for our 
New Catalog’ 


State of the Art Antennas 


(800) 323-9122 


2495 Pan Am Bivd_, Elk Grove. IL 60007 
(312) 595-3933 FAX: 312-595-3951 
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Synthesized VHF mobile has 16 channels, 40W RF output 


The SM-4150 synthesized VHF mo- 
bile from Maxon Electronics offers as 
many as 16 dealer programmable chan- 
nels and 40W RF output. Its 
microprocessor controls a mix-and- 
match of any combination of tone-coded 
or digitally coded squelch, time-out 
timer and busy-channel lockout features 
and capabilities. 
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900MHz portable operates in trunked or conventional modes 
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The MTX-900 dual-mode portable 
from Motorola can be switched from 
trunked to conventional systems. It can 
operate on multiple systems, including 
on as many as six different Motorola 
900MHz Privacy Plus Radio systems or 
as many as 18 conventional channels or 
a combination of both. Distinct audible 
tones inform the user of an incoming 
call. The radios have simplex 
(talkaround) capability. 


‘Car kits’ include power cord, antenna 


Ora Electronics offers five car kits 
that include a de cord and a cellular an- 
tenna for use with most portable and 
transportable cellular telephones. The 
de cord takes power from the car’s cig- 
arette lighter socket. The Delta anten- 
na works inside the car. 
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Battery charging system includes safety checks 


The RAMSystem battery recharging, 
analyzing and maintenance system in- 
cludes a master controller and smart 
charger cards. The BatteryPro system 
features power outage protection, five 
overcharge prevention checks, battery 
fuse protection, safety checks and bat- 
tery tracking. The modular system's 16- 
bit master controller houses as many as 
four charger cards. Expansion units may 
be added. The system can be configured 
to process batteries to individual specifi- 
cations. The system comes in desk- 
mount and 19-inch rack-mount config- 
urations. 
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Two-tone decoder fits 
King portables, mobiles 

The KRO-15 plug-in two-tone decoder 
for King portable and mobile radios can 
be programmed from the radio's key- 
board. It includes DTMF signaling with 
multiple memory dialing features. The 
decoder, from Transcrypt, works with 
most two-tone formats and includes 
group-call features. 
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Color pigmentation match 
restores pager housings 


The color pigmentation match (CPM) 
enhancement process formulated and 
developed by Fourth Dimension In- 
dustry rejuvenates old, dull and dirty 
pager housings. The process removes 
labels, adhesives, oil deposits, paint 
spatters, blemishes, light abrasions and 
other foreign matter. It gives treated 
units a new appearance and restores 
original luster. 
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RF power amplifiers 
offer 400W output 


High-power base station RF amplifi- 
ers from VoCom operate from 13.8Vdc 
and offer as much as 400W output. The 
continuous-duty amplifiers use a de- 
operated cooling fan. 
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New products 


Nickel-cadmium batteries feature high rate discharge Mounting plate fits 


a Panasonic cellular phone 
Nickel-cadmium batteries in the 


PowerPak line feature long life, high 
discharge rate, continuous charge and 
resealable safety vent. The batteries 
mount in any position. 
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Two-tone sequential encoder offers changeable timing 


The PE-2P DIP switch programma- 
ble two-tone sequential encoder mounts 
inside a radio or other housing. It allows 
the radio operator to send a single two- 
tone sequential paging call. The Com- 
munications Specialists product has 
standard one-second-to-three-second 

a Amps mn 
oe ier pans hg gS mounting plate for Panasonic’s EB362 
other systems, such as Motorola Quick- transportable cellular phone. Tt secures 
Call II, 141 and GE Type 99. Timing the transportable, which slides on and 
may be changed to match other two-tone off the plate for quick installation and 
formats. removal. 
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SMC Electro-Mount makes a 


You have to be pretty sharp to stay ahead in the two-way repair performance circuitry provides remarkable sensitivity for superb, 
business. That's why we built the COM-3. It works as hard as you do high-resolution frequency analysis and observation. Interference 
and for the money, you won't find anything as fast and powerful as location and characterization is easier than ever. Not only can you 
the COM-3. In fact, it outperforms units costing over twice as much. see the interference, you can hear it too. A variable bandwidth 

How did we do it? Simple. COM-3 is all new—new design, new audio demodulator allows you to detect and audibly identify the 
electronics. You won't get bogged down by complex and antiquated interfering signals, In addition, a true frequency counter display 
technology, Instead, COM-3's advanced and powerful microelec- speeds center frequency setting and reading. Frequency range cov- 
tronic circuits speed you through test routines. You get more work ers the entire ] MHz to 1000 MIlz spectrum. Add the optional track- 
done, faster and easier than ever before. ing generator and you can easily tune duplexers, filters and cavities! 

And now, here's the knock out—introducing the all new Ramsey The Ramsey COM-3 and the all new COM-7, two mean machines 
COM-7 Spectrum Analyzer, The proof is in the picture. High- designed to help you knock out the two-way competition. 


SPECTRUM ANALYZER COM-7 


COM- COMMUNICATIONS SERVICE 
$3495.00 


MONITOR $9795 00 


) ASK ABOUT OUR EASY TO OWN LEASE PLAN Circle (81) on Fast Fact Card 
Ramsey Electronics, Inc. 793 Canning Parkway Victor, NY14564 Order Factory Direct Call 716-924-4560 (—-<-J FAX:716-924-4555 


Tone and voice pagers 
program via IBM-compatible 


KeyNote tone and voice pagers from 
Motorola use Golay sequential coding 
and 5/6-tone signaling. Programming 
can be accomplished using an IBM-PC 
compatible interface, pager coding and 
optional software. 
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Radio surveillance system 
works on VHF, UHF bands 


The VHF and UHF radio surveillance 
system offered by Spectrum Commu- 
nications comes in a foam-lined brief- 
case. It includes a long-range body 
transmitter, a miniature lapel mic, a 
highly sensitive and selective receiver 
with built-in battery and an ac supply. 
The system has audio filters, a signal 
strength and battery condition meter, a 
tape recorder, cables and an antenna. 
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Coaxial test cable assembly also serves as a jumper cable 


Type 39812-11 coaxial test cable as- 
sembly with SMA plug connectors [ea- 
tures FSJ1-50 Superflexible coaxial ca- 
ble with 50Q impedance. Although it is 
designed for testing applications, the 
Andrew cable assembly may be used as 
a jumper in equipment racks. It comes 
with an SMA plug connector, Andrew 
type 4ISWS, at each end. 


Mountaintop repeater has 
power-saving electric circuits 
With a standby current drain of 
10mA, DX Radio Systems’ “mountain- 
top repeater” meets requirements for re- 
mote repeaters powered by photovoltaic 
or battery primary power sources. On- 
site and off-site troubleshooting may be 
conducted through optional modules. 
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Lapel speaker mic 
fits portable transceivers 
Astatic T,M-955 and T,M-956 
speakermics for portables incorporate a 
DTMF dialing generator. Made by Con- 
neaut Technologies, the mics work 
with any radio with inputs for an exter- 
nal electret speakermic. The speaker- 
mies are available with 10-number au- 
todial with last-number redial. 
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Trunked two-way radio delivers 1I5W RF output 


The LTR 8604 trunked dash-mount 
mobile radio features ISW RF power, 
four-system LTR trunking, system scan 
and conventional 800MHz channel 
operation. The E. F. Johnson mobile 
includes EEPROM programming. 
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>IT TALKS” 


ON YOUR RADIO, P.A.SYSTEM AND TELEPHONE. 


With high quality voice synthesis, 
the B1260 ALARM REPORTING UNIT 
will satisfy your needs. You will save 
money with a quicker response and 
less down time. It also adds a measure 
of safety because it reports problems 
immediately. The B1260 will 
automatically talk on any two-way 
radio, telephone, P.A. system or all 
three. Connect it to your radio system 
and announce problems as they 
happen. Hook it up to your plant P.A. 
system and annunclate dangerous 
conditions. It will telephone your 
"on-call" personnel and/or answering 
service and tell them where and what 
the probiem is. Installation is easy 
and the B1260 is cost effective. 


TYPICAL APPLICATIONS 

e Unattended site status. 

*« Computer room alarms. 

« Power failure reporting. 

¢ Fire and security alarms. 

* High and low water level reporting. 

* Poisonous and dangerous gas alarm. 
* High and low temperature reporting. 
¢ Pump, valve and compressor monitor. 
For more information, contact: 


Cente Telecom 
[Iii Supply Ltd. 
2874 Catalina Blvd. N.E., 
Calgary, Alberta, Canada, 
TLY 6P2 
Ph. (403) 293-1965 


Distributor and Dealer inquiries welcome! 


Circle (82) on Fast Fact Card 


October 1989 Mobile Radio Technology 


&9 


90 Mobile Radio Technology 


Goosneks 
35% Off 


They're guaranteed to be 
the best, and now they 
cost even less. 


Goosnek universal pedes- 
tal mounts are designed to 
accommodate virtually all 
cellular phones, control 
heads and mini two-way 
radios. 


Flexible steel Goosneks 
mount anywhere, remain 
rigid after positioning, and 
are easy to install. 
Goosneks are now 35% off. 


You'd better fly to stock 
up while prices are down. 


SCIENTIFIC 
DIMENSIONS, wc. 


2655-F Pan American Fwy. NE 
P.O. Box 26778 
Albuquerque, NM 87125 


(505) 345-8674 
1-800-523-6180 
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VHF, UHF portables have 6MHz spread, 5W RF output 


Frequency-synthesized two-way FM 
portable radios from Midland LMR 
can be programmed for as many as 16 
channels. VHF models (70-145) oper- 
ate in the I36MHz to I50MHz, ISOMHz 
to 162MHz or 162MHz to 174MHz fre- 
quency ranges. UHF models (70-245) 
operate in the 450MHz to 470MHz 
range. Both are capable of a 6MHz fre- 
quency spread at rated specifications 
and both have 5W RF output. switch- 
able to 2W. 
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Glass-mount antenna 
serves cellular telephones 


The Allgon-Glass made by Allgon 
Antenn uses a “nipple system” for con- 
necting different lengths of whips and 
to exchange them if necessary. It 
eliminates the need for crimping and 
soldering the connector. 
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Mobile radios combine 
crystal, micro control 

Crystals control operating frequencies 
and a microprocessor controls encoding 
and decoding options for Uniden’s 
Force 100 mobile radios. Options in- 
clude a multiple CTCSS and DCS 
encoder-decoder and a_ two-tone 
decoder. 
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Response system assists 
paging operation functions 

Subscriber Computing makes the 
VoiceMax DTMF and voice response 
system that enables a Touch-Tone dial- 
ing telephone to function as a computer 
workstation. It allows resellers, agents 
and sales representatives 24-hour-a-day 
access to activate pagers, add phone 
numbers, look up call counts and per- 
form other pager maintenance and in- 
quiry functions from any Touch-Tone 
telephone. 
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Repeater monitoring tool displays tone codes 


Model 8B repeater monitoring tool 
made by Zetron connects to any receiv- 
er, scanner or mobile radio and decodes 
and displays the tone or code of any ra- 
dio currently using the radio channel. 
The unit encodes, too, allowing the user 
to select and transmit on any specific 
tone or code. The unit encodes and de- 
codes 38 CTCSS tones, 104 digital tones 
and DIMF tones. 
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Frankly, 
DX Radio Systems 
Makes The Competition 
Look.. Well... 


Primitive. 


The Exicom Base/Repeaters from DX Radio Systems are so advanced, they make other products 
look like kid stuff. First, the Exicom Systems are incredibly flexible, offering total control through their 
completely modular design — easily adaptable from simple to complex configurations. The fully plug-in 
Exicom system modules include: Receivers, Transmitters, Controllers, 
Subscriber Line Interfaces, Exchange Line Interfaces, Duplexers, Power 
Supplies and lots more. L) Secondly, they are incredibly compact, allow- 
ing even the most complex system configurations to fit into a standard 2 
19” rack with plenty of room to spare, And speaking of small, the Exicom #0 
system modules also boast a miniscule stand-by current draw (less than 20 | 
mA), making them perfect for battery operated Base Station/Repeaters in 
either portable or fixed configurations. () Go ahead, put the Exicom sys- 
tem in the most severe temperature or RF environment, and you can 
count on it to perform year after year. And DX Radio Systems doesn’t just stop at 
repeaters — we also carry state-of-the-art Rural Radiotelephone Links, Polling systems and loads more. 
Give us a call, let’s talk about your needs, and we bet you'll think the competition looks primitive too. 


y 
Coasts Sts fond ond Ue ica 


rein CA 90065-1417, PHN: 2)3-257-0800, 
> 213-254-3210, TWX: 910-346-7015. . . . 
©1989 DX Communications, Inc Setting The Pace In Radio Science 
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Backup system provides 30 minutes of reserve power 


The ConstAC uninterruptible power 
system provides 30 minutes of reserve 
power for system operating from an ac 
source in the event of main system fail- 
ure. The Lorain Products unit has four 
sealed lead-acid batteries that are 
recharged by the unit when normal pow- 
er is resumed. The unit operates from 
a 120Vac, SOHz single-phase grounded 
outlet. 
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DTMF decoder reprograms locally or remotely 


Sierra Digital’s TTD-4S micropro- 
cessor DTMF decoder installs in base, 
desktop and mobile radios to provide 
selective-call, group-call and all-call us- 
ing one- to Il-digit codes. A standard 


Large-capacity paging system 
boasts 170,000-sub capacity 


With 192 ports and a capacity for 
170,000 subscribers, the Digital Switch- 
ing System-3 (DSS-3) paging system in- 
troduced by Glenayre/BBL allows 
backward compatibility with existing 
System III], DLM, alpha modules and 
remote trunk concentrators. The system 
offers programmable call flows for cus- 
tom prompts, name insert, header- 
trailer prompts, reminder page, numeric 
retrieval and multilingual voice prompts. 
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DTMF keypad programs the decoder 
locally or remotely. The manufacturer's 
datasheet lists specifications and 15 ad- 
ditional features. 
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Battery capacity up 20% 


The FNB-12(S) battery from W & W 
Associates has 20% more capacity in 
a package the same size as the FNB-12. 
It is interchangeable with all FNB 
chargers. 
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Desoldering station contains temperature controller 


The Endeco model 7200 temperature- 
controlled soldering station operates on 
shop air of 40 pounds to 120 pounds. 
The unit’s on-off controller maintains 
temperatures. Offered by Leads Metal 
Products, the station includes a stan- 
dard Endeco 3-wire grounded iron with 
a 450° F-to-950° F temperature range. 
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Interconnect, repeater unit boasts nine operating modes 


Model 8200 full duplex interconnect 
and repeater controller features a built- 
in keyboard, digital display, 90-number 
auto-dialer; keyboard programmable 
CW ID and last-number redial. The 
Connect Systems unit allows nine se- 
lectable operating modes: full duplex in- 
terconnect; semi-duplex interconnect; 
semi-duplex privacy; duplex base station 
interconnect; duplex repeater intercon- 
nect; repeater controller with duplex 


patch; dial-up remote base; dial-access 
paging terminal; and talk-back paging 
terminal. 
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Instructions cover handset-programmable phones 


Programming instructions for nearly 
all handset-programmable cellular 
phones are available from Curtis Elec- 
tro Devices. Intended onty for cellular 
installers, the “Curtis Namfax"’ pro- 


gramming guide lists programming 
steps for nearly 40 model lines and 
more than 20 brands. 
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Window-mount antenna 
clips on vehicle 


HAND-HELD 

OR MOBILE, 

VHF OR UHF— 
MAKE IT A MAXON 


With a Maxon, you can expect 
optimum performance and be 
surprised by the ; 


The WM TNC _ window-mount 
cellular antenna from Valor Enter- 


prises clips on a vehicle's window and low price. 

comes with TNC connector and 14 feet HAND-HELD PORTABLES 

of low-loss cable. These 5-watt/4-channel two-way portables 
Circle (412) on Fast Fact Card are compact* and lightweight, yet built tough enough 


to perform under rigorous conditions... year after year, 

‘ Inside, there’s advanced micro-circuitry on a durable FR-4 

Metal dipole antennas offer glass epoxy board. On the outside, there’s a rugged, heat- 
a selection of field patterns resistant Nory]l-190® case with a die-cast aluminum control 
deck, machined aluminum control knobs, and a metal BNC 
connector. (“HD” models, with a die-cast aluminum 

“H” frame, meet several criteria of MIL-SPEC 810D 

and offer an INTRINSICALLY SAFE option for many 

levels of hazardous conditions.) 

Add to this a complete list of available 
accessories and tone signaling 
options, and it’s easy to see 

why Maxon portables 
are preferred 

around the 


MOBILES 
Maxon’s 30- 
watt/4-channel 
mobile transceivers, 
with their rugged steel 
cabinetry, are only 154” high* — =a 
allowing easier installations, even = 
in smaller vehicles. The faceplate, by _ world. 
microphone and optional auxiliary speaker 
are all made of tough, heat-resistant Noryl-190® 
Plus, all controls feature bright LED indicators 
and are recessed for protection. 
Inside, solid state switching and advanced broad band 
strip technology assure you of spectral 
purity and frequency stability. 
There’s also a wide array of 
available accessories and 
tone signaling options. 
That’s the Maxon lineup... 
superior 4-channel radios, 
built to provide top 
performance for the 


UHF metal dipole antennas manufac- 


tured by Antenna Specialists offer om- long haul...and that’s 

nidirectional, elliptical and directional why your next order 

field patterns, The ASP-2650 series an- should read, “Make it a Maxon?’ ; ope 
tennas have gold-iridited, solid- ONES Des. 292,208 
aluminum dipoles secured to aluminum 

pipe masts with stainless-steel clamps E e. 

and hardware. Welded dipole construc- . a >> 

tion increases rigidity and eliminates a 10828 NW AirWorld Dr, Dept. 100 te ae 

potential noise source. Kansas City, MO 64153 « (816)891-6320 ff Stile gi ie Pa Qi id ic Ss 


Noryl-190® is a registered tradename of General Electric ® 1948 — Maxon Electromies 
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Replacement batteries fit Motorola cellular phones 


Two replacement batteries for Motor- 
ola cellular phones allow longer talk 
time. Model CL6000B-XT for Motorola 
8000 series and 850 Express cellular 
phones is rated at 7.5V with a 1.2Ah ca- 
pacity. The Alexander battery provides 
90 minutes of talk time for the cellular 
phones, which is extended to 120 min- 
utes for G series phones. Model 
CL4003B-XT is for Motorola 9500 cel- 
lular phones and has 7.5V witha 1.2Ah 
capacity. It provides the same talk time 
as the CL6000B-XT. Batteries with 


7.5V. 1.0Ah also are available for the 
phones. 
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Computer program shows radio propagation, coverage 


The propagation and coverage com- 
puter program written by John Murray 
Associates creates coverage contour 
plots using digitized topographical data 


Elevated-feedpoint antenna 
has adjustable angle feature 


The operating angle of the ASPD917 
elevated-feedpoint cellular antenna may 
be adjusted to any direction with the 
Omni-Loc angle-adjusting mechanism 
controlled by a knurled angle-locking 
nut. Loosening the nut allows angle ad- 
justment; tightening it sets the angle. 
The Antenna Specialists antenna does 
not need a ground plane, so it works on 
convertibles and in other off-roof appli- 
cations. 
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for SMR, mobile radio, cellular, pag- 

ing and SCADA systems. The RSPT al- 

lows evaluation of alternative sites. 
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Numeric display pager 
receives voice messages 

The DVT display pager from Shin- 
wa receives a numeric display page with 
a voice message or a numeric page. The 
pager features two addresses, lighted 
display and volume control for the 
voice. It stores two 20-digit messages 
and four tone-only messages, Auto- 
reset, area indicator and low-battery 
backup are standard. 
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Crank-up towers extend 
from 35 feet to 100 feet 


Aluminum crank-up towers feature 
rust- and weather-resistant tubing. Made 
by Aluma Towers, towers extend from 
35 feet to 100 feet. Tower construction 
incorporates a heli-arc gas welding pro- 
cedure. 
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UHF, VHF portables weigh 7 ounces 


The HX530 synthesized portables are 
available in UHF and VHF versions and 
weigh 7 ounces. The Standard Com- 
munications portables have two chan- 
nels and incorporate a built-in tone for 
private channel operation. Features in- 
clude built-in CTCSS capability and 
programmability through the use of an 
interconnect cable connected to anoth- 
er HX530 unit. Three battery packs fit 
the portable; a 400mAh, an optional 
600mAh and an optional 400mAh, 8.4V 
pack. 
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Satellite system delivers dispatch, location data 


The Sony 2-Wayfarer mobile commu- 
nications unit uses a radiodetermination 
satellite system to automatically tag a ve- 
hicle’s position. The unit features two- 
way driver to dispatcher communica- 
tion, remote control, and auto- 
diagnostics and reprogramming. The 
system includes a satellite communica- 
tion keyboard and terminal, mobile 
communications unit, receiver, and 
interface unit and antennas. Custom 
menus can be programmed. 
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L iterature 


Workshop papers cover 
amateur radio education 


Proceedings of the ARRL Educational 
Workshop contain 25 papers on 
amateur radio education topics 
presented on June 3. The papers were 
delivered at an educational workshop 
during the American Radio Relay 
League National Convention. 

Among the papers are: 

(1 “Syllabus for Teaching an 
Amateur Radio Training Class—Novice 
and Technician in Eight Weeks" by 
Monte G. Bateman and Davis M. Egle. 

C) “First Impressions are Lasting Im- 
pressions: Positive Imaging for Amateur 
Radio Instructors” by Scott Larson. 

(| “The Importance of Amateur 
Radio Instruction at East Tennessee 
State University” by Robert M. May. 

0) “Assisting Students in Passing the 
Swpm, 13wpm and 20wpm VEC Code 
Exams” by Loraine McCarthy. 

i “Getting Ham Radio Into the 
Classroom” by Carole Perry. 

(“How to Organize a Weekend 
Novice Class; ‘Pre-Study’ is the Key to 
Success” by Gordon West. 

C1 “How to Award CEUs to Amateur 
Radio Class Graduates” by Rosalie 
White. 

(2 “Some Study Hints to Prepare for 
License Exams” by Larry D. Wolfgang. 
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Report outlines growth 
in cellular distribution 
“Cellular Brand Sales” Jatest volume 
covers cellular brand market shares for 
June 1988. Information in this Herschel 
Shosteck Associates’ report includes 
shares for mobile and mobile- 
transportable units, percent of manufac- 
turer’s market share and sales estimates. 
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Digital cellular radio book 
outlines technology, history 

Digital Cellular Radio by Dr. George 
Calhoun describes digital cellular and 
mobile telephone history. The Artech 
House book analyzes regulatory, 
marketing and technology issues in 
basic terms. Digital cellular use is 
outlined. 
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Data sheet describes 
radio modules 

A data sheet from Lucas Ledex 
describes its 2700 series radio modules, 
showing various configurations that are 
available. The modules are plug-in line 
options for model 2504 enclosures and 
2506 racks. The modules are available 
in UHF and VHF. The information de- 
tails electrical and physical specifica- 
tions on transceivers, transmitter-only 
units and receiver-only models. 
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Government publication 


reviews communication 

“NTIA Telecom 2000: Charting the 
Course for a New Century” defines na- 
tional communications and information 
priorities for the present and to the end 
of the century. Topics include privacy; 
the telecommunications foundation and 
universal information service in the year 
2000; information flows and the protec- 
tion of intellectual property in the infor- 
mation age; and international and 
domestic policymaking in the year 
2,000. The Government Publications 
Outlook examines communications and 
information systems in rural America. 
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EMI, RFI catalog includes 
specs, performance data 
The EKS-Norland 52-page catalog of 
electromagnetic interference (EMI) and 
radio frequency interference (RFI) 
shielding and suppression products 
details specifications, properties and 
performance data. The products listed 
comply with FCC regulations. 
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Study analyzes 
digital data test equipment 

Communications Test Equipment 
Market In The US. by Frost & 
Sullivan, predicts that $840 million a 
year will be spent on test equipment 
associated with digital technology, fiber 
optics and data communications. Ac- 
cording to the analysis, companies are 
willing to spend the testing dollars 
because many companies are develop- 
ing their own communications systems 
to operate with the public. Data com- 
munications will be the area where 
companies invest the most testing costs. 
The report states that $127 million was 
spent in 1988 in this area. The rate of 
investment is expected to increase over 
the next few years. 
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ALARM REPORTING! 
IS IT IMPORTANT TO YOU? 
The B1125 ALARM REPORTING UNIT will satisfy your needs. 


The B1125 will talk on any two-way 
radio and/or public address system 
with high quality voice synthesis. 
You can now reliably report any type 
of alarm condition automatically. It 
will save you money because response 


time will be shorter and down time will 
be less. Fhe B1125 also adds a measure 
of safety by reporting problems right 
away. Installation is simple and the 


B1125 doesn’t cost much. 


TYPICAL APPLICATIONS: 


* Fire Alarm. 

* Security Alarm. 

* High H2S Gas Alarm. 

* Power Failure Reporting. 

* Vehicle Emergency Transmission. 

* High or Low Water Level Reporting. 
* High or Low Temperature Reporting, 
* Pump, Valve or Compressor Monitor. 


im, Quality Telecom Supply Ltd. 


2874 Catalina Blvd. N.E., Calgary, Alberta, Canada, TLY 6P2 
(403) 293-1965 
Distributor and Dealer inquiries welcome! 
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Challenges, variety in posts attract technicians to trade 


Can land mobile radio compete with 
other industries for good-quality tech- 
nicians? According to the March “What 
Do You Think?” questionnaire results, 
46.9% believe it can, while 48.2% be- 
lieve it cannot. 

Part of the reason the industry has 
problems attracting technicians, re- 


spondents believe, is because of lower 
salaries as compared to other electron- 
ic technicians as reported in these 
statistics: 
Technicians salaries are % 
(Multiple responses) 


Adequate 32.1% 


SOME THINGS NEVER CHANGE 


Like our quality and service. For over half a century, 
Savoy Electronics, Inc. has been dedicated to provid- 
ing superior service. In addition, our quartz crystals 
and oscillators remain the highest quality available, 


and that will never change. 


BUT OUR 800 NUMBER HAS 


So to better serve our customers, the same high stan- 
dards in quality and service are available by dialing 


1-800-359-5400 


ELECTRONICS, ING 


P. O. Box 5727 
Fort Lauderdale, FL 33310 


FAX (S05) 563-1378 
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TEST ALL CELLULAR 
PHONES WITH YOUR IFR-1200 


ZK-1200A FEATURES 


» Cell-site simulation tests ALL 
cellular phones, including 
hand-held units. 


Fast automatic test—call pro- 
cessing, handoff, transmitter 
and receiver. 


Manual, interactive mode for 
adjustment and troubleshooting. 


os ZK CELLTEST SYSTEMS 


ESN readout. 


» Acoustic coupler provides 


universal wireless audio con- 
nections. 


Printer output for hard-copy 
customer record. 


Menu driven for ease of use. 


(408) 735-7076 
108 E. Fremont Ave., Suite 80 
Sunnyvale, CA 94087-3201 
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Below other 


electronic technicians 37.1% 
Too high 1.2% 
Too low 28.4% 
Other 7.4% 


No response - 


Readers contend certain job-related 
considerations inherent in land mobile 
technical positions help them to over- 
come the pay obstacle. 

Individuals may secure radio repair 
posts as an outgrowth of ham radio in- 
terests, “expanding their ham hobby” — 
or to pursue an interest in radio elec- 
tronics; enjoy a light, clean work and 
independence; get started in a career out 
of school; continue to put military tech- 
nical school experience to work; and 
realize a relaxed working atmosphere 
and a sense of self-management. 

Although respondents report some 
dissatisfaction with their salaries, they 
appreciate variety in their work as two- 
way technicians and the challenges the 
work affords. 

“There is the excitement of a chal- 
lenge. Two-way is different and services 
a mixture of fields. You go a lot of 
places working on land mobile,” a tech- 
nicians notes. 

“The variety in repairing electronic 
equipment is an attraction. Mobile ra- 
dio repair deals with almost every 
aspect of electronic circuitry, including 
programming,’ adds a technician. 
“The challenge of doing different things 
every day and the opportunity to work 
on different equipment keeps the work 
exciting,” agrees a respondent. 

The appeal of RF repair includes: ‘‘a 
chance to see new technology,” “the 
mystique of RF communications” and 
“RF is a black art—a_ beckoning 
mystery.” 

Other motivations for land mobile 
repair employment include: ‘The free- 
dom from regimentation in a factory or 
similar setting. The ability to exercise 
one’s own judgment and repair exper- 
lise freely.” 

“The gratification of making things 
work—this is what attracted me and my 
techs. This does not appear to be work- 
ing today.” 

“The desire, dedication and pride of 
making something work again. Work- 


SSE ae ee ee) 


ing with RF is unique compared to a TV 
or high-fi or ball game radio,” adds a 
technician. 


Competing with other fields 

Respondents that assert land mobile 
radio can compete with other electron- 
ic fields attest “land mobile radio offers 
a unique working environment not 
found elsewhere.” 

“Working conditions and salaries are 
better than some other electronic spe- 
cialties,”” concurs a technician. 

“Tr is still one of the more interesting 
fields and allows a technician to do a lot 
on his own motivations,” adds a tech. 

Ways land mobile employers can con- 
tinue to compete for qualified techni- 
cians include: 

* better salaries. 

© paid holidays. 

® paid overtime. 

* profit-sharing plan. 
new test gear. 
training programs. 
appealing work environment. 
Technicians that are not so optimis- 


| 63,661* Sales 
Prospects... 
For as little 
as $54 


Your classified ad, in Mobile Radio 
Technology, reaches 63,661" sub- 
scribers who are expertly qualified to: 
¢ Fill your job openings 
* Buy and sell your new/used 
equipment 
* Choose your repair, marketing 
and consulting 
services 
* Buy your businesses 
* and more! 
And, for only $54 for 1-inch ad (fre- 
quency discounts available). 
Call today: (303) 762-1249 


Then, be prepared to cash-in 
on your investment every 
month with Mobile Radio_ 


Technology 
classifieds. 


“Harvey Research Rog ; 


New York, NY 1988 \> = 


tic about land mobile’s ability to com- 
pete for competent technicians explain 
that other industries offer higher wages. 
‘“Telecommunications and some indus- 
try jobs pay 50% more,” notes a reader. 

“The starting salary and benefits are 
not adequate to attract top-notch tech- 
nicians,” adds a reader. 

“JT would love to get back into land 
mobile but would have to take a pay cut 
to do it,” a tech agrees. 

“At this time, there are too many 
good-paying jobs in computers and au- 
tomotive electronics and thus it is hard 
to keep good techs,’ comments a 
respondent. 


Advancement possibilities 

Besides pay, opportunity for advance- 
ment factors into technicians remain- 
ing in mobile radio, and many re- 
spondents perceive slim probabilities 
of advancement. 

“Advancement opportunities are limit- 
ed. Service managers are no longer 
technicians, but PR types and paper- 
pushers,” notes a technician. 


“One might be moved up to manager, 
but many companies use business 
graduates for top positions,’ comments 
a technician. 

Some technicians contend the avenuc 
for advancement exists in starting up 
your own shop or service center. 

Others describe promotions to sales, 
consulting, system design and service 
manager positions. 

One technician suggests, ‘Get out and 
start your own shop.” a 


Be sure to fill out this 
month’s ‘‘What Do You 


Think?”’ questionnaire on 


page 113 so your responses 
can be included in a future 
**Feedback’’ column. 


oe CONNECTIVITY | 


owe" 


MICROWAVE 
EQUIPMENT 


REMOTE 
COMMUNICATIONS 
FACILITY 


Manage your public safety mobile communications 
network with Raven's new 376 Series VF Switch. The problem 
of voice communications between users of different frequency bands 
is now solved with the touch of a remote or local keypad. 

The microprocessor controlled, non-blocking 16 port capacity also allows for remote 
routing of network orderwire, fault alarm and remote access to telecom circuits. 

Features include conference and broadcast calling, E&M and DTMF access, 
dial/pusy/ringback tones, talk battery, ring power for telsets, and fast attack VOX interface 
for mobile radio applications. Easily expandable to 32 port capacity. 

ee CONNECTED--Call Don Johnson today for complete details. 


i Hn RAVEN ELECTRONICS CORPORATION 


400 Wolverine Way, Sparks, Nevada 89431 
WATE (702) 359-3700 « FAX: (702) 355-1121 
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THE COMMANDER 
MULTISWITCH IS THE 
ANSWER 


Whether it’s mobile, paging, telephone resale 
or voice mail, the Commander family of 
communications terminals can do it L. 
What you might consider to be optional or 
unavailable in a mobile/paging terminal is 
typically STANDARD in the Commander. 


Commander DMF-500 


A single-channel mobile/paging terminal. 4 DID trunks, 
2 End-to-End trunks. 500 subscribers. 


Commander DME-1500 


A 2-channel mobile/paging terminal expandable to 4 
channels. 4 DID trunks, 4 End-to-End trunks, 10,000 
subscribers. 


Commander DMF-2000 


A 4channel mobile/paging terminal expandable to 6 
channels. 4 DID trunks, 4 End-to-End trunks, 10,000 
subscribers. 


Commander DMF-3000 


An 8-channel mobile/paging terminal expandable to 12 
channels. 4 DID trunks, 8 End-to-End trunks, 10,000 
subscribers. 


Commander DMF-4000 


A 12-channel mobile/paging terminal expandable to 20 
channels. The DMF-4000 is the ultimate in 
communications technology. 10,000 subscribers, 8 DID 
trunks, 12 End-to-End trunks. 


All Commander Terminals support Simplex and Duplex 
IMTS, IPTS, DITMF and 2-tone sequential mobiles. 
Also 5/6 tone, HSC, 2-tone sequential, Golay and 
Pocsag, tone, voice and numeric paging formats. Mobile 
tracking, talkback paging and call forwarding, plus 


ESA 


Telecommunications, Inc. 


10347 S. Oxford, Chicago Ridge, IL 60415 


Changing the way you communicate since 1977. 
Call (312) 424-6464 FAX (312) 424-6492 
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Johnson Farrell Rhodes Page 


Donald D. Johnson moves to Raven Electronics, Sparks, 
NV, as director of product and market development after 
directing international marketing and sales for Loral 
TerraCom. 


John J. Farrell, manager of business and in- 
dustrial/cellular marketing at GE Mobile Communications, 
Lynchburg, VA, advances to manager of marketing. 


Changes at Power Conversion Products, Crystal Lake, IL: 
Becky Rhodes advances to southern regional sales manager, 
after receiving a bachelor’s and master’s degree in business 
administration while employed with the company. She will 
relocate to north central Florida. 

Leonard E. Page joins Power Conversion as account ex- 
ecutive, exiting a sales position with CSE Technologies. 


J.F. ‘Frank’? Grenon moves from vice president of sales 
and marketing of Andover Controls to vice president of 
business and technical development for Technical Com- 
munications Corporation, Concord, MA. 


Celltronics, San Diego, names sales and marketing staff: 
John L. Giannettino, vice president of sales and marketing; 
Dale L. Holden, sales engineer; Jim L. Alguire, sales ad- 
ministrator; and Rosa R. Ramos, assistant marketing 
coordinator. 


Changes at Syntonic, Harrisburg, PA: Kathleen Gaito, 
exits a publishing company as assistant product manager 
to become Syntonic marketing assistant. Jack Hines, a 
senior communications rep in the Delaware Valley area, ad- 
vances to regional manager for New Jersey, Delaware and 
eastern Pennsylvania. 


Changes at Tait Electronics sales and manufacturing 
branch, Houston: Don Scott, vice president of marketing, 
advances to executive vice president. Terri Burton, dealer 
marketing support, becomes national sales manager. Tim 
Hudson is technical sales rep; Seott Quintavalle is serv- 
ice manager; and Janet Rhodes is credit manager. 


Changes at Selectone, Hayward, CA: Jean-Pierre Masri 
becomes engineering technician, moving from a temporary 
production technician post. 

Rick Shinholt leaves an engineering position with Don 
Cline & Associates, Houston, to join Selectone as applica- 
tions and development engineer for its Hyperdyne line. 


Pinnell Karamanos Taylor Teagan 


Appointments at Yaesu, Cerritos, CA: George Pinnell 
joins the company as national sales manager. 

Kevin Karamanos adds duties as Yaesu’s western 
regional sales manager to activities as a vice president of 
ALERT, Amateur Licensed Emergency Response Team, and 
as an owner and operator of mountaintop radio repeaters 
in Southern California and Nevada. 


Steye Taylor joins Midland LMR, Kansas City, MO, as 
federal area manager for the company’s eastern sales region. 


Cathy Teagan, a production assembler at TPL Com- 
munications and DX Radio Systems, Los Angeles, advances 
to production supervisor. 


Ira Citron joins Bomar Crystal Company, Middlesex, 
NJ, as director of marketing, departing The Russell Agen- 
cy, Winston-Salem, NC, as publicity manager, 


Douglas N. Baker resigns as DADS system development 
at Federal Express to join Coded Communications, 
Carlsbad, CA, as vice president of engineering and 
manufacturing operations. 


Robert Pizzimenti becomes president and general 
manager of Ericsson Paging Systems, Greenwich, CT, ex- 
iting as Vice president and general manager of Liberty Com- 
munications, a Connecticut-based RCC. 


Tyler Bryant departs Teletec, Raleigh, NC, as national 
sales manager to become vice president of sales and 
marketing for Larsen Electronics, Vancouver, WA. 


Steven P. Stepansky, transmitter department manager at 
Spectrum Communications Corporation, Norristown, PA, 
advances to sales manager. 


Jim Rice becomes executive vice president of Unipage, 
DeSoto, TX, leaving Uniden Corporation of America, Fort 
Worth, TX, as vice president of its Regency division. 


William Cole exits Data Spectrum, Winter Park, FL, as 
president to become vice president of sales for Sinclair 
Radio Laboratories, Tonawanda, NY. He succeeds Gerdon 
Mayhew, who has retired. 


James D. Dyson, first-line supervisor of Lenexa, KS- 
based Kustom Electronics, advances to production manager 
of the company’s manufacturing facility in Chanute, KS. 
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Z GET BETTER RECEPTION IN YOUR CAR!! Y 
Y REDUCE LOST CALLS!! 

y NEWEST PORTABLE ANTENNA 

Z FOR VHF or UHF 

7, HAND HELD RADIOS 


UHF - 3db Gain 


Great for Travel, VHF - Unity Gain 


Rental Cars, 
Trucks, etc. 
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Plugs into Radio on Hand Helds 
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GENERAL ELECTRIC 
FTS5XXU92B CONVENTIONAL 800mhz CONTROL BASE .. 
382L1C1X STANDARD RATE MULTI CHARGER FOR 
GREEN CODED BATTERIES 5 & 10 UNIT 
HNSSSESEMX PORTA-MOBILE |] UHF 15W OC wiCHGR .. 
CT45AAUWAUCENTURY || UHF UNDER DASH MOBILE 
PAGER CHARGERS SINGLE UNIT! 
NLN-1147A PAGEBOY2 $10 4 NLN-9580 SENSAR . 
NLN-4508B SPIRIT.....$10 1 NAN-4953A MINITOR . 
NLN-4412A MINITOR ...$10 3 NAN-4273A 
NLN-9419B PAGEBOY 3 $12 
POWER SUPPLIES! 
NPN 6044B 24-72VDC FOR DISPATCHER = 25 
HPN-1002A MITREK P’S 13.6 VDC 15A NEW! 
STANDARD # 12-120-12 13.6VDC .._.. 25 
25 
; 75 
CENTURY II BASE SUPPLY 13.6 VDC/6A .. : 75 
MOBILE PRINTERS! 
ANADEX DP-500-CK51-13317Q MOBILE PRINTER _...... $ 50 
ANADEX DP-650A/CK01-T2753 MOBILE PRINTER 50 
SYNTEST SP 314 IMPACT MOBILE PRINTER Re a 
DUPLEXERS! CALL!! 
DB 4096 S50mhz 1 DB 4056 150mhz 1 DB 4076 450mhz 
CONVERTERS 
DC TO DC & POSITIVE GROUND; NEWMAR & WILMOR. = CALLI! 
MISCELLANEOUS 
45 NLN-7419A TUNING TOOL KIT FOR HT90/440.2/ -. $ 
20 NLN--7406 HT90/440 DPL DECK. .NEW!! NEWI!......... 


SAFETY FIRST! GROUND FAULT DETECTOR, MOUNTS OVER 
DUPLEX OUTLET, TRIPS WHEN FAULTY GROUND IS DETECTED $15 
WE HAVE AND ARE LOOKING FOR PAGING STATIONS AND 
PAGERS T&V: 5/6; DISPLAY; ALL BRANDS. CALL FOR QUOTE!!! 


; Leavitt Communications, Inc. 


5115 Church Street Skokie, IL. 60077-1288 
Phone: 312/982-0220 
FAX: 312/982-0223 
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NEV 
MODULAR 
MOUNTS 
FRONMI 


SemsEer-cOoRMSoOoM 


Extra heavy construction and your choice of con- 
figurations are now available in both StackMaster Ii 
and Data-Base! 


Choose the base that fits your vehicles and combine 
it with a mount structure tailored to your communi- 
cations equipment. 


FOR 
COMPLETE LITERATURE 
CALL TOLL-FREE 


StackMasterll 


Mount 2 to 8 radios, siren/light con- 
trollers, etc. in a single or double 
stack. No dashboard brace is re- 
quired. Easily converts toa 
Data-Base when needed. 


DATABASE 


Mount any North American-made 
mobile data terminal or 
laptop, with or without a 
siren/light controller 
and/or radio. 
Includes swivel and tilt 
with adjustable braking. 


Gamseer-cornson 


801 Francis Street, Stevens Point, WI 54481 
WO’ 1-800-GJ-MOUNT (1-800-456-6868) 
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C alendar 


October 


3-8—ITU-COM ’89, Palexpo Exhibition and Convention 
Center, Geneva, Switzerland. Contact: Donald R. Pollock, 
Telecommunications Industry Association, 312-782-8597. 


4-7—Telocator 4ist Annual Convention and Exposition, 
Washington Convention Center, Washington, DC. Contact: 
202-467-4781. 


14-19—International Association of Chiefs of Police An- 
nual Meeting, Commonwealth Convention Center, Louis- 
ville, KY. Contact: 301-948-0922. 


16-17—American SMR Network Association Fall Meet- 
ing, Ritz Carlton Hotel, Rancho Mirage, CA. Contact: 
202-331-7773. 


November 
1-4—Special Industrial Radio Service Association An- 
nual Meeting, Park Hyatt, Washington, DC. Contact: 
703-528-5115. 


17—Radio Club of America Annual Meeting and Awards 
Banquet, New York Athletic Club, New York. Contact: 
201-246-7271. 


18-20—Communications Marketing Conference, Denver. 
Contact: CMA secretary-treasurer John Ehret, TPL Com- 
munications, 213-256-3000. 


1990 


January 
29-30—American SMR Network Association Winter 


Meeting and Exposition, Hyatt San Antonio, San Anto- 
nio, TX. Contact: 202-331-7773. 


February 


5-7—Cellular Telecommunications Industry Association 
1990 Winter Meeting and Exposition, Ballys, Reno, NV. 
Contact: 202-785-0081. 


March 


11-14—Energy Telecommunications and Electrica] As- 
sociation ’90, San Antonio Convention Center and Hilton 
and Marriott hotels, San Antonio, TX. Contact: 
214-578-1900. 


22-24—Telocator Spring International Convention, San 
Diego Convention Center, San Diego, CA. Contact: 
202-467-478]. 


28-30—International Mobile Communications Expo, 
Dallas Convention Center, Dallas. Contact: 303-220-0600, 


rofessional services 


SACHS / FREEMAN ASSOCIATES, INC. 


1401 McCORMICK DRIVE 
LANOOVER, MARYLANO 20785 


Radio, Telephone, and 
Information Systems Consultants 
STANLEY |, COHN 


SENIOR VICE PRESIDENT PHONE (391) 925-9400 


1425 Greenway Crewe / Suite 356 

Las Cobnas. Texas 75038 
PO Sox 166138 / Irving. Texas 75016 
Phare 214/§50.0920 


Marketing Research 


Jon Stewart Management Consulting 


President 


YOUR CARD HERE 


reaches 63,661 prospects 
for as low as $66 per insertion. 
Call 303/762-1249 


JAMES H. BAKER 
Executve Vice Presdent 


[FOREST 
INDUSTRIES 
TELECOMMUNICATIONS 


the Forest indusrys Voce Delores ihe Federa’ Communcpons Commision 


RAYMOND C. TROTT 
CONSULTING ENGINEERS, INC. 


1425 GREENWAY DRIVE SUITE 350 
WRVING, TEXAS 75038 
2.e/$80:197) 


RAYMOND C. Trott. PE. 
PRESIDENT 


LAND MOBILE | MICROWAVE COMMUNICATIONS SYBTEMS: 


Carla Gamino 
Classified Advertising Manager 
Cellular Business 
Mobile Radio Technology 


433 W. Hampdan Avo,, Suite 606 
Englewond, CO 0410 


(903) 782-1240 
Fox. (203) 762-0060 


GE PORTABLE SERVICE 


*® FAST TURN 

* WARRANTY 

© $32,00 hr./2 hr. MAX 
© PARTS GE LIST 

* RETURN UPS PAID 


Smith Communications Service 
2121 PARRISH AVE. 
OWENSGORO, KY 42301 
502-683-0996 


J. NED HINES 
CONSULTING ENGINEER 
Design Fabricatvon, & Test af 
Custom Prototype Antennas 


22 KNOLLWOO0 ROAD 


(201) $39-6976 MORRISTOWN, NJ 07960 


* EXPERT « 
General Electric Portable Service { ’ 
10 Yeurs of Fast & Relutte Nanonwnle Service .S 


* AUTHORIZED GE PORTABLE SERVICE DEPOT e 
* $42.80 PER HOUR. PLUS PARTS. 2 HOUR MAX 
* GENERAL ELECTRIC WARRANTY REPAIRS « 


s 5 Florin Road, Suite C- 
Technical pada) California ark 


Services — ax'ginmazw 


Stuart 


LAND MOBILE CONSULTANT 


2417 NEWTON ST 
VIENNA VA 22180 Ce CALL 
1703) 261.3806 KpOd940 


FREDERICK G. GRIFFIN. PE 


Pecsworet 


FREDERICK G. GRIFFIN, P.C. 


A Professonal Communn atrms Engenerring firm 


3229 WATERLICK ROAD 


LYNCHBURG, VA 24502 WO4 297-2044 


HERB SACHS, CONSULTING 
Specialist in Public Safety Communications 
P.O. Box 729 


Bowie, MD 20715 
301-464-4268 


PORTABLE 
TECHNICAL 


PORT. TECH SERVICE, INC. 


1106 Laxton Road e Lynchburg. VA 24502 


GE Portable Radio Service Depot 
Factory Approved Nationwide 
© Current Product Lines 

® Voice Guard Certihed 
TECHNICIANS @ Public Service Trunking 
FOR QUALITY SERVICE = ® Surface Mount Technology 


(804) 239-3049 


FACTORY TRAINEO 


10 Woodbndge Center Onve COMMUNICATIONS 
omni 636-6970 CONSULTANTS, INC. 


Toll-Free: (800) 247-4796 + FAX. (201) 636-7260 


Offices in: Boston, Massachusetts Oetron. Michigan. Ricnmong. 
Virginia Phoenix, Anzona, Honolulu, Mawan 


Carla Gamino 
Classified Advertising Manager 


Ceilular Business 
Mobile Radio Technology 


33) W wamoser Ave. Suite O06 
Engiesccs, CO sorte 


203) 762-1249 
Fae (203) 762.0069 


MCCON 


Mobile Communications Consulting 
§ R. McConoughey, PE 
Principal 


13017 Chestnut Oak Orwve 


Gaithersburg, MD 20878 1301) 926-2837 


3 OMNICOM, Inc. 


TELECOMMUNICATIDNS ENGINEERING 


GENE A BU22) 
ase 


WOOOCREST OFFICE Pare 

309 JOWN KDE RO atl £206 
TALLAMASSEE, PLOMEA 99903 
PHONE (904) 386 9180 


& C. 7 (517) 251-3252 
RK. Jess Coens 
President 


Evans 6 Evans sbssociales, Inc. 


Communicanons Consultants 


2803 Southwood Orive 
East Lansing, Mi 46823 


Let MRT introduce you to 63,661* mobile communications professionals... 


for as little as $66! 


To display your business card in MRT’s Professional Services Section, call Carla Gamino today, at (303) 762-1249. 


“Harvey Research Organization, Rochester, NY 
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lassified 


Advertising rates in Mobile Radio Technoicgy’s 
Classified Section are $54.00 per column inch, per in- 
sertion, with frequency discounts available. There is a 
one Inch minimum, 

Ads larger than one inch are sized in Ya-inch in- 
crements and billed accordingly, as determined by total 
size of the ad, including ruled borders and rounded up 
to the nearest % inch. 

Blind box ads (replies sent to MRT for forwarding) are 
$30.00 and Fast Fact reader service numbers are 
available for $25.00 per service, per Insertion, to cover 
processing and handling costs. 

Optional color, determined by MAT on an issue-by- 
Issue basis, is available at $150 per insertion. 

A prepayment discount of 550 is available for alt 6x 
or larger frequency classified advertisers who prepay 
their full 12 month schedule. 

No agency discounts are allowed for classified adver- 
tising, 

Contact Carla Gamino at (303) 762-1249 in Denver to 
place your classified ad, or send your classified adver- 
tising materials and order to Mobile Radio Technology, 
Advertising Department, P.O. Box 12901, Overland Park, 


KS 66212. 


| Help wanted 


ICOM 
NATIONAL L.M. MARKETING MANAGER 


ICOM is looking for a unique individual for 
the position of National Land Mobile Mar- 
keting Manager. The successful candidate 
will have extensive experience in market- 
ing communications equipment at a 
regional or national level, a strong back- 
ground in sales management and direct 
supervision of marketing representatives 
and sales personnel. The candidate will 
also have experience in establishing sales 
forecasts and budget objectives. 

This national position is located at 
ICOM's Corporate Headquarters in 
Bellevue, Washington, near Seattle. This 
position offers excellent benefits and 
challenging opportunity with a dynamic, 
rapidly expanding company in a non- 
smoking environment. 

If you meet the above profile and have 
a strong Interest in pursuing the National 
Marketing Manager position, you are invit- 
ed to submit a resume and cover letter with 
direct reference to this position to: 


Attn: Personnel Manager, MR 
ICOM America, Inc. 
2380 - 116th Ave. N.E. 
Bellevue, WA 98004 


RADIO TECHNICIANS 
We need experienced technicians for re- 
pair of two-way radios, base, mobile, port- 
able and pagers. Must be familiar with 
Motorola, G.E., Uniden, Standard and 
Kenwood Equipment. Excellent positions 
with top pay and benefits for right person. 
Send resume and salary history to: 


Metcom-All-Comm 
P.O. Box 2098 
West Peabody, Mass. 01960 
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SERVICE MANAGER 


Quigley Communications Inc., a 
Motorola MSS, presently has an 
opening for the position of Service 
Manager. Applicant must possess a 
thorough knowledge of Motorola two- 
way products including paging, cen- 
tracom Il, trunking, simulcast, moun- 
tain tops, etc., and a minimum of five 
years experience in the installation, 
repair and maintenance of these sys- 
tems. A general class FCC Radio Tel- 
ephone or valid technicians 
certification is also required. Please 
submit resumes, including salary re- 
quirements to: 


Quigley Communications Inc. 
4506 Federal Bivd., Ste. A 
San Diego, CA 92102 


RF Engineers/ 
Bench Technicians 


CP Communications 


CP Communications, a leader in renting wireless 
communications systems to the entertainment 
industry has immediate openings for 
experienced RF engineers/technicians 
Applicants should have strong RF and Electronic 
background and be experienced in repair of late 
model Motorola portables such as HT600, 
MX300, and MTS500. Positions also exist for RF 
engineers with experience in troubleshooting 
and repair of wireless microphone and intercom 
systems. 


Great salary and benefits, Relocation packages 
available, For immediate consideration, submit 
your resume to: 
CP Communications, Inc. 
1 Odell Plaza, Yonkers, NY 10701 
phone: (800) 762-4254 Fax (914) 423-6689 


TECHNICIANS 
A WY Motorola MSS two-way radio com- 
munication shop is looking for a qualified/ 
experienced two-way radio communica- 
tion equipment technician. Location areas 
are Casper and Gillette, WY. Good sala- 
ry and benefits. Contact or send resume 


to: 
Two-Way Radio Service, Inc. 
418 N. Conwell 
Casper, WY 82601 


COMMUNICATIONS 
ENGINEERS 


State agency recruiting for degreed 
electrical engineers with experience in 
land mobile radio communications. Ap- 
plication deadline: 10/31/89. Two posi- 
tions available, one in Tallahassee, FL, 
the other in Miami, FL. Qualified appli- 
cants submit resume to: Recruitment 
Officer, Dept. of General Services, 
2737 Centerview Drive, 114 Knight 
es Y Tallahassee, FL 32399-0950. 
(904) 487-9878. For additional informa- 
tion, please call John DiSalvo, (904) 
488-3866. EOE/AAE. 


RADIO SPECIALIST 
FM 2-WAY 


Are yu highly experienced with the tech- 
nical aspects of two-way communications 


equipment? If so, major manufacturer is 
intertested in talking about career oppor- 
tunity with you! Successful candidate will 
have excellent trouble shooting and repair 


skills and be fully knowledgeable of 
“‘state-of-the-art'’ 2-way gear and test 
equipment. We offer excellent salary and 
benefits and a great opportunity to grow. 
if this interests you, please send your re- 
sume to; 


Standard Communication 
P.O. Box 92151 
Los Angeles, CA 90009 


TECHNICIANS NEEDED 


WL Communications, Inc. is currently 
seeking licensed technicians with a mini- 
mum of 3 years experience in the ra- 
dio/microwave field for the following 
positions: 

—Field Technicians 

—Bench/Set-Up Technicians 

IWL Communications, Inc. is a rapidly 
growing company with an established 
reputation in our industry. IWL offers ex- 
cellent salary and benefits with a 401K 
Plan opportunity. Please respond immedi- 
ately by sending a complete resume to: 


| WL COMMUNICATIONS, INC. 


Friendswood, Texas 77546 


P.O. Box 1324 


ELECTRONIC COMMUNICATIONS TECHNICIAN 
CITY OF BELLEVUE, WASHINGTON 
$30,000+ ANNUAL SALARY 
The city Is seeking a land mobile radio communication technician in the Department of 
Public Works and Utilities. A minimum of two years vocational, technical or college train- 
ing Je electronic equipment operation plus two years directly related experience is re- 

quired. 

Bellevue is a quality urban center of 82,000 close to the Seattle metropolitan area, sur- 
rounded by the Olympic and Cascade Mountains, Lake Washington and near Puget Sound. 
We enjoy a growing business community, beautiful parks and recreation facilities as well 
as the casual and dynamic lifestyle of the Pacific Northwest. 

Salary is $30,000+ DOE and we provide an excellent benefits package incl. health in- 
surance, pension, annual leave and paid holidays. 


For application send self-add, stamped envelope to a of Bellevue-ECT, PO. Box 90072, 
Bellevue, WA 98009-9012. Appl due 10-23-89. The City of Bellevue values diversity in 
its workforce. Women and minorities are encouraged to apply. 


WANTED Equipment for sale 
SENIOR TECHNICIAN 


Needed NOW experienced technician for West 


Michigan Area. Must have F.C.C. License or 
Certification with six or more years experience 
in wide variety of Two-Way Radio. Must be profi- 
cient in customer relations, base stations, mo- W E e U Y & S E L L 
biles, portables, repeaters and installation 
work. Service organization has TOP—PAY, 
Benefits, and Bonus Incentive for the RIGHT 
TECHNICIAN. 

Send a cover letter describing goals and ex- 
pectations with Resume and salary history to: 
Jonathan Thomas Enterprises 
P.O. Box 43 
Bedford, Michigan 49020 


e Exclusively MOTOROLA. 

e All equipment totally reconditioned. 

e /f you buy from us... 1T WORKS! 

e Every radio bench tested TWICE! 

e P.L. Reeds free with order, if stocked. 

© We sei! to dealers at WHOLESALE. 

° References available nationwide. 

© Quality Equipment... NO SURPRISES! 


A CALIFORNIA RADIO” 


16943 - 6200 ROAD. MONTROSE, COLORADO 81401 
Toll Free order line: 800-231-0103 Customer Service: | 303) 249-1414 
FAX LINE — 1-303-249-4334 WORLDWIDE TELEX — 510-100-5408 


TOWER MAINTENANCE 
SPECIALIST 


There is one opening in Bellevue with 
the WA State Patrol. Requires: Gradu- 
ation from high school or GED and 4 
years journey-level experience in the 
erection &/or maintenance of structural 
steel towers. A valid WA driver's 
license is required. Background inves- 
tigations & polygraph exams will be 
conducted. Salary: $2185-2533 plus 
Med./Dental. Contact Dept. of Person- 
nel, 600 S. Franklin, Olympia, WA 
98504 (206)-753-5393. EOE 


STATE OF WASHINGTON 


ELECTRONICS 
COMMUNICATIONS TECHNICIAN 


SALARY: $3,399.79 per month 


The Los Angeles County Department of 
Public Works is seeking a qualified tech- 
nician to install, maintain, repair, and 
modify a variety of R.F. Communication 
equipment including, but no limited to 
analog/digital microwave radios, base sta- 
tions, and mobiles. 


These positions require the use of stan- 
dard test equipment as well as system to 
component level troubleshooting skills. 


Channel Elements on Any Frequency 
$17 with Trade-in or $25 without Trade-in 
MICOR, MOCOM & MOTRAC 


Call toll free: 1-800-237-9654 (except in Louisiana) 
1-504-363-4006 (in Louisiana) 
We ship within 3 working days! 
CHANNEL ELEMENT HEADQUARTERS 
2320 South Friendship Dr., Harvey, LA 70058 


SSESHSSTSOSTOSASSS HS OSS 
WE BUY AND SELL 


NEW AND USED 2-way RADIOS | § RADIUS $ 
Johnson @ Motorola $ ALL SYNTHESIZED MOBILES IN STOCK 


Standard @ Uniden ALL SYNTHESIZED PORTABLES IN STOCK 


To obtain complete information regarding 
the Minimum Requirements and applica- 
tion procedure, please call (818) 458- 
2141, 8 a.m, - 5 p.m. week days only, 


EQUAL OPPORTUNITY EMPLOYER M/F 


Handhelds, Mobiles 


BUY-COMM-CO CALIFORNIA RADIO 


2340 W. Columbine, Phoenix, AZ 85029 n “i 
(602) 870-4121 800-231-0103 
SOGOCHHSHHSHHOOOHOS 


RF ENGINEER 


ECS, a leader in Professional Recruiting 
to the RF communications industry, now 
has several positions available 
throughout the U.S. Sales, Marketing and 
Engineering opportunities. Hardware and 
software specialists needed. Many 
managerial positions available. 


\\ RADIO DELAY OFF TIMER 
DG-101, DG-105, DG-108, DG-E 


Provides control of radio with delayed shut-down after ignition is turned off and keys removed. Provides normal 
Tx/Rx during delay time. Three factory stock delay times are available: 1-2, 3-5, 7-9 hours, (custom delay 
limes available). The DG-E Electronic Delay Board, made especially for Midland Syn-Tech II, provides 
same delay times. : 
The DG 100 series device climinates baticry failure due to leaving mobile, ccllular, trunking and marine radios, 
or any other equipment on inadvertently. 

$19.00 - $24.50 AAA COMMUNICATION MANUFACTURERS 

Call Dave or Shane Camky Post Office Box 20 * 5407 North East Stephens 


Winchester, O1 97495 © (503) 673-2678 
1-800-283-5158 em Fax (503) 673-5059 


Please send resume with salary re- 
quirements to: ECS, 2500 Marconi Ave., 
#306, Sacramento, CA 95821, Or call: 
(916) 973-8701, 


*Tested and proven on feet, government, police and fire service vehicles. “1 year warranty. 
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Classified 
Equipment for sale 


DELCOM 


DELCOM RADIO LTD. 


HIGH PERFORMANCE 
LOW COST 


HANDHELDS 


FULLY SYNTHESIZED 


Mode} 6011 


VHF 6 Channel Commercial 
Diexle-matria programmable 


J Model 013 


@ UHF 6 Channel Commercial 
Dinde-matnix programmable 


STANDARD ACCESSORIES: 


* Flexible Antenna 
* 500 MAH Battery Pack 


© Wall Charger 
* Belt Clip 


¢ Carrying case 


* One Year Warranty 


DELCOM RADIO LTD 


Arnold J. Vavken 
Export Manager 
1340 Orange Ave 
San Carlos, CA 94070 


PHONE 
FAX 


415/592-8790 
415/593-2680 


OPTIONAL 

ACCESSORIES: 
Speaker-Microphone 
Desk Top Charget 
Extra Battery Pack 
Superstick Antenna 
Extra Wall Charger 


$209.00 
$32.00 
$59.00 
$32.00 
$18.00 
$ 6.00 
$ 5.00 


$219.00 


DC Charging Cord 
Plugs into ciparetic 
lighter 

Waterprool case 
CTCSS (ernvode) 
installed 

CTCSS (envexte! 
decoley installed $55.00 
Swivel belt loap set $14.00 
SERVICE MANUAL $12.50 
Leather case $28.00 


Dealor inquiries for quantity pricing welcome 


(] DELCOM 


A Generation of low cost 
High Performance Radios 


$19.40 


S0.00 


Circle (106) on Fast Fact Card 


Authorized Dealer 
GENERAL GB ELECTRIC 


MOBILE RADIO 


WHOLESALE 
PRICES 


=Starp 


COMMUNICATION 


MLS, PLS, MPI, MVS, PSX-200, PHOENIX 
TMX, TPX, CLASSIC Il, ACCESSORIES 
800 MHz TRUNKING SYSTEMS & RADIOS 


Service Guarantee! 


“You're Important To Us Regardless Of The Volume You Buy!"’ 


Ask About Our 


Loyalty Bonus Bucks!" 


1-800-548-2484 


Ask For Freda 


Inside Alabama Call Collect 205-533-2484 
3403 Governors Drive Huntsville, AL 35805 


Circle (107) on Fast Fact Card 


MOTOROLA 
CENTRACOM | & Il 
Console components 


BOUGHT & SOLD 


Telecommunications 
Engineering Associates 
409 Wildwood Dr. 
So. San Fran., CA 94080 
Ph: (415) 871-4200 


Circle (108) on Fast Fact Card 


USED PAGERS 
Motorola and NEC. Reconditioned on 
your channel w/warranty or as is. 


(303) 337-4811 


re 
= Se = FAX (303) 337-3084 
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MAGNASYNC/MOVIOLA 


Communications type. 20 channel-24 
hour tape recorder/player with TAC501,2,3. 
Time code generator, digital readout, au- 
tosearch, and manuals. Priced at $1500 
or trade for Micor hiband repeater. Pre- 
fer the Denver, CO area. 


W.E. BROWN 
(303) 278-2580 


WE BUY ANO SELL USED 
MOTOROLA AND GE FM TWO-WAY RADIOS 
1 SYNTOR X Base, 800 Trnk., LASVUG5174AM 
6 SYNTOR XX, 800 Trnk., TASVSJSGOOAK 
6 MOTRAC Comm. Apt, 4G60MHz, C74MSY3101 
87 MT500, 460 MHz, H348B8U3113 
S MICOR, 152 MHz, T73RTN3100 
5 MITREK, 154 MHz, T53JJA3900 
3 MICOR Bases, 37 MHz, B91RCB3496 
57 MICOR, 37 Miz, T71RTN3490 
9 MH10, 37 MHz, H31TPU3140 
1 MICOR Base, 31 MHz, BSIRCB1196 
5 MT500, 31 MHz, H318BU1144 
30 MITREK, 31MHz. TBIJJA2900 
SCHAEFER RADIO CO. 
3101 Grant * P.O. Box 388 
Denver, JA 50622 * 319/984-6115 


Specializing in 


SERVICE 
MONITORS 


since 1973 


¢ Repair & Calibration 
* Buy, Sell and Trade 


Don Simon or Mary Jane Bryan 


(800) 288-8223 
Cc unication 
Instruments ~ 


356 Hilkcrest Street, El undo, CA 90245 


Phone (213) 322-3666 — FAX (213) 322-7114 


CRYSTALS 
CRYSTALS 
CRYSTALS 


For All 
Makes of 
Radios 
& Pagers 


Recrystalizing of your Motorola 
and G.E. channel! elements 
Call 800 251-1357 
In California 800 824-7766 
FAX 213 769-0154 
Top quality, ultra high shock crystals. 
Expedited delivery service available. 
24 hr. 72 hr. 8 day Normal 15 days 


. Standard 


“7, Communications 
Frequency Management Division 
PO. Box 92151, Los Angeles, CA 90009-2151 


Circle (109) on Fast Fact Card 


D&L CONNECTIONS 
Buy, Sell & Service 
GE Two-Way Radios | 


* Less than wholesale prices 
* One million dollars of GE equipment 


* Same day shipping F 


* Express Repair power 


1-800-3366-VAL"” o/ 
1 


INFNDIANS 1-800-334-965] 
FAM # 1-219-483-5544 
3512 CAVALIER DAVE 
FORT WAYNE IN 45808 


BASES/REPEATERS 
MOT MICOR C53ATB1103 H.B, Local Control 
like new) $1,000.00 
MOT MICOR Bases with TPN-1110B Power 
Suppl naa for MICOR D. U.s) 500.00 
GE MA‘ PRO VM94YAS33, 42-50, 250W Call for Prica 
GE MASTA PRO VM96RAU66 VHF 250W Call for Price 
GE MASTR PRO VMQ5VAU8S, UHF 250W Call for Prica 
MOBILES 
DE DELTA 'S”, 42-50, 60W NB. 16 ch. all access. 
GE DELTA “'S", 42.50, 110W NB, 16 ch., all access, 
Kenwoad KT6O1S, 42-50, 60W NB, QT. 
16 ch. underdash 
MOT MICOR 100W. 4 Freq. VHF, all access. 
MOT MICOR, 45W, 4 Frea. 136-150 MHz D.U.O. 
with all access., 4 Freq. Scan Haad 


CWWse 


COMMUNICATIONS 


400.00 
450.00 


In Pre-Season, C.W. Wolfe 
Passes $avings on to You! 


All sales cash or cashier's check. 
1113 Central Ave. « Billings, MT 59102 


Kon 


MOT MICOR 136-150MHz, 45W, 8 Freq. D. U.O 
with Systems 90 Access., 8 Freg. Scan Head 

GE Execll SXS6KKS56A, 136-ISOMHz, 40W D, U.O. 

GE Execll RTS6KASS6A H,B. with access. 

GE Execll RT64AAU33A, 42-50MHz with access, 

ACCESSORIES 

MASTR II Access. for Execil SX Sories 

MOT MICOR Systems 90. 4 Freq. Scan 

MOT MICOR Systoms 90, 2 Freq. Scan 

MISCELLANEOUS 

Lambda Power Supplies. 144 Continuous Outy 

MOT MICOR TPN-1110A Power Supplies 

GE MASTA || Base Power Supplies 184 

Redicode DTMF Mics MICOR-MITREK-SYNTOR 


Pi 
Gienune OTMF Encoders MICOR or MASTR II 
Mic Plugs 
Fax: (406) 252-9617 
406-252-9220 


Circle (110) on Fast Fact Card 


FREE ADVERTISING 


Buy © Sell ¢ Trade 
EQUIPMENT CATALOG 
1-800-826-4413 
Communications Equipment Brokers 
(916) 527-5363 


TRUNKED MOSTARS 
35 WATT MULTI SYS. 
MINT! $445 
800-231-0103 


Circte (111) on Fast Fact Card 


COMPLETE CHANNEL 
ELEMENTS ON YOUR 
FREQUENCY FOR 
$25 - $35!!! 
ORDERS ONLY: 
1-800-237-6519 
INQUIRIES AND IN LA: 
504-361-5525 
1 Motrac; Micor, Mocom; Mitrek; Etc. 

Guaranteed to Meet or Exceed 
OEM Specs. 
Any desired Frequency available 
for fast delivery. 
Lifetime Warranty on Crystals. 
We give Trade-in credit for your Old 
Channel Elements 
Try us first. We always have your 
frequency available. 


NKX 


1814 Hancock St. 
Gretna, LA 70053 


800-874-5934 
= .0rtacom.. 


iy) 


‘i 


MOTOROLA Radiuy 


Dealer Sales Agents Wanted, 


* Sell Quality Name — Boost Company Image 

* No Investment Required — No Service Headaches 
* Good Commissions — Profitable Program 

* Free Programming — Free Shipping 

* Complete Promotional & Technical Support 


583G Pondella Road 
N. Ft. Myers, FL 33903 


THIS MONTH'S SPECIALS: 
Atlas Sound Outdoor Mobile Spkrs. 
HPR-70G, 50 watt. 110hm, grey (new) 
RCA TACTEC Series Vehicular quick 
chatger, MI559722F 
Many GE boards and complete catalog available 


a 2 Call (201) 489-9000 
GREGORY ELECTRONICS CORP. 
49 Routo 46, Saddle Brook, N.J. 07662 


$75 


$25 


timer. 1-31 hrs. ° 


test cable " Repackage V- 


no 


(813) 997-2299 


PARKINSON ELECTRONICS CO. 


Radio Mod’s to GE Mobiles and Others 


Expand C-Series HORN HONK * Make REPEATERS from GE 
mobiles and others ° 
Change AREA on GE MARC control stations 
REMOTELY * Expand Classic | to 8-AREAS * Rugged-ize bench- 


Call for catalog or tech ideas (800) 332-7003 X 308 v- 


mm 800/431-7777 


506 Burnett Ave. 
Dalton, Ohio 44618 


B-D CRYSTAL 


Subsidiary of 
Hy-Q International 


Communication Crystals 
Pager Crystals 
Channel Elements 

e Recrystalled 

¢ Compensated 

¢ Complete Elements 


48 HR. SERVICE 


AVAILABLE 


(606) 283-5000 
FAX (606) 283-0883 


1438 Cox Avenue 
Erlanger, KY 41018 
(Greater Cincinnati Area) 


Precision Quality Quartz Crystals 
Made To Your Specifications 
Circle (112) on Fast Fact Card 


Motorola Radio and Tower 


3 Motorola, 100 watt Micor solid state radios, 
UHF (463.925). One Motorola compa-station 
base with phonepatch. 


70 foot tower with 20 foot high gain anten- 
na. Make offer. 


(401) 274-0100 
FAX (401) 274-2690 


Switch-Off mobiles with POWER-DOWN 


VISA 
nee | 


E interconnect in SMALL rack height. 


Circle (113} on Fast Fact Card 


PARAMOUNT 


Communications/Electronics 
Motorola Reeds, Beepers and Channel Elements 
Pro-Am Antennas and Optoelectronic 


Frequency Counters 


Distributor Buy, Sell or Trade 


or 


M. Clouston 
216/828-2071 
Fax:216/828-8308 


October 1989 
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Classified 


| Equipment for sale 


MCA-16 Multichannel Adapter 


Permits Channel Expansion of Motorola 

T1600 Series Remote Consoles. 
Selects and/or Monitors Up to Eight Base Stations. 
Operates with 4W/2W Circuits, Tone or DC Control. 
Displays Station Activity and Channel Selection, 


$C-101 
sexcen | STATION CONTROL 
ba|* 15 Amp Power Supply 
* Tone Remote interlace 
» PTT, MONITOR, FI/F2 
* Local Controt Features 


PM-2 Digital Paging System 
Cost Effectively Add Digital Formats to Existing 
Paging System. 
Use with General Electric Mastr I! Transmitters. 
For Locally and Remotely Controlled Systems. 
Field Installation Kits or Complete 
Stations Available. 


PM-3 Digital Paging System 
for Motorola Micor Transmitters 
Same Feature as PM-2 


BN-186 
* Use With Any Mobile Radio Balance Network 
* 20 GB Improvement in 
Hyond Batance 


* Subscriber Loops Under 
2000 Fi 


* Easy Access, Continuously 
Variable Adjustment 


» Six Identical Networks 
Per Card 


Crescent Radio Electronics, Inc. 
— Telecommunications Hardware Specialists — 
Metairie, Louisiana (504) 885-9511 


Circle (114) on Fast Fact Card 


test equipment 


ANA Communications 
CO isnt he 


(800) 435-9313 


In Itinexs (B00) 892-1611 


ELENEX 
CRYSTALS 


FOR RADIOS 
PAGERS 


ALL MODELS 
COMPETITIVE PRICES 


CALL: 1-800-356-8433 
FAX: 1-716-534-5950 


ELENEX, INC, 
7 WAYLAND ST. 
N. COHOCTON, 

NY 14868 


$599.00 


NEW GE DELTA-S 42-50 MHZ 16 CH, 
$500 head, scan blanker, acc. 


GE MPR 440-470 5 Wau 
One Chn. cg 

Ten Chn. cpg 

Ten Chn, cg rptdir 


GE MRP/MPS Chargers 
6-unit std rate 

6-unit rapid three 
Vehicular with ace, 
MPD 5 unit rapid-| 


GE MASTR I] VHF HB 
HOW multi chn. no ace 
65W multi chn. no ace. 
GE C-800-SPL scan head 
MASTR Il MICROPHONES 
MASTR II STYLE SPEAKERS 

NEW LONDON TECHNOLOGY, INC. 

231 OLD TIMBERLAKE ROAD 
FOREST, VIRGINIA 24551 
(804) 525-0068 FAX: (804) 525-0078 


FOR SALE! 


Harris E-T refurbished, 
1 year warranty. 
INTS and cellular-$1500. 


WANTED! 


IMTS or RCC 
Car Phones 


CONTACT: TOM BELISLE 
(805) 251-2244 or 
(800) 423-2565 (outside CA) 


Circle (115) on Fast Fact Card 


Clean Equipment, Low Price 


Most units sold with accessories Guaranteed Working. The following list of of Models we generally stock. Call before 
ordering, stock varies almost daily. We buy/sell Used Motorola & GE Mobiles, Bases & Repeaters. 
We do not deal in Portables, Pagers or Parts. 
L = 30-SOMHz V = 150-170MHz U = 450-470MHz & = B00MHz PL = PrivateLine OPL = DigitalPL CG = ChannelGuard CS = Carrier SQ 
Mot MSR-2000 Base/Repeater L/V/U 45-110W CS/PLIDPL Mot Micor L/V/U/8 45-110W PUDPL/CS 1-12Fq trom $195 
1-4Fg from $995 Mot Mitrek L/V/U/8 30-110W CS/PLIDPL 1-4 Fq from $295 
Mot Micor Base/Repeater UV/U/8 45-390W CS/PLIDPL Mat Syntor L/V/U/8 35-110W CS/PLIDPL 1-99Fq from $295 
\-4Fq from $995 Mot Pulsar Il VHF/IMTS/Bel! Phons from $595 
Mot Mocom 70 Base L/V/U 25-100W CS/PLIDPL 1-4Fq from $395 GE Master |i LV/U 40-100W CS/CG 1-8Fq ftom $150 
Mot Mitrek Base L/V/U/B 30-110W CS/CG/DPL 1-6Fq from $495 GE Ex Il L/V/UI8 35-100W CS/CG 1-8Fq trom $150 
GE Ex Il Base LIVIU/8 30-60W CSICG 1-8Fq tram $295 GE MVP L/V/U/8 &S50W CS/CG 1-4Fq from $150 
GE Masir Il Base/Repeater L/H/U/8 35-250'V from $995 GE Phoenix V/U 20-45W CS/CG/DCG 2-16Fq from $195 
Mobile Eq GE Centura 800 convential/MK-5 Trunking 15¥ trom $195 


Mot Mocom 70 L/V/U 25-110W CS/PLIDPL t-4Fq from $150 


ms We Buy & Sell Used 
KING’ Radios & Equipment 
Mobiles * Bases * Pagers « Handhelds 


Elements & Crystals 
King*Motorola*G.E.*Midland*Maxon 


Colorado Hi-Tek Inc. 
2568 W. Highway 160 
Pagosa Springs, CO 81147 
303-731-5100 
FAX: 303-731-5800 


BARNETT ELECTRONICS 
8718 Wilhite Lane © N. Little Rock, AR 72116 a 


(Orders & Bids Only) 800-423-3858 * (Others) 501-835-7066 Bob Barnett 


Circle (116) on Fast Fact Card 


Radio Direction Finder 


ee: 


. The SuperDF . 


The ideal RDF! In-expensive kits and 
assembled units for use On-Foot, Mobile, 
or Base. 100 to 550 MHz with 2 
antennas. Find stuck transmitters, 
stolen radios, interference sources. 
Non-ambiguous. No overload. Use with 
UNMODIFIED HT, SCANNER, of TRANS- 
CEIVER. No attenuator or “S” meter 
needed. DF signats below the noise. DF 
short signals. Multipath errors cancel 
while mobiie-in-motion. Used by FCC, 
State Dept, US Army, State of Calif., Los 
Angeles County. Easy maintenance. 
Complete Doc. Prices start at $186. For 
details send iong SASE to: BMG 
Engineering, Dept M, 9935 Garibaldi, 
Temple City, Calif., 91780, USA. 


Circle (117) on Fast Fact Card 


FOR SALE: 
MOBILE DATA 
TERMINAL SYSTEM 


SEALED BIDS will be received by the City 
of Sunnyvale, Purchasing Division, 650 W. 
Olive Ave., Sunnyvale, CA 94086, until Oc- 
tober 15, 1989, 5:00 p.m., for the follow- 
ing equipment: 


One (1) Base Station/Control Unit, G.E. 
Master Il Model: one (1) Encoder/Decoder, 
Intellikoder Model 063-5005-01; one (1) 
Controller, ED20 Model 063-2000-10; one 
(1) Data Communications Controller, Mod- 
el $4010; fifty (50) Mobile Data Terminals, 
Kustom DXT-4800; ten (10) Mobile 
Printers, Spectronics Micro Systems Mod- 
el SMS-380/S4010; sixty (60) Radios, G.E. 
Ranger. All equipment is in excellent con- 
dition. 

For further information, contact 
Dolores Meermans, Purchasing Officer, 
at (408) 730-7401. 


COMMUNICATIONS 
HOTLINE BBS 
USED EQUIPMENT SALE & WANTED 


FREE 24 HR. AD POSTING 
UP TO DATE * NO BROKER FEES 
SERVICE: $25/MO $225/YR 
717-751-0626 (2400, 1200 N81) 
RD 9 BOX 30, SOUTHVIEW DR., YORK, PA 17402 


New Display Pagers 


GENERAL 
COMMUNICATIONS 


MOBILE COMMUNICATIONS 
AUTHORIZED DEALER 


#1 GE DEALER IN THE USA! 


Largest Inventory — Quality Service 


Fastest Delivery and Best Prices 
5157 Anton Dr. 
Madison, WI 
53719 


ec) 
is 
a) 


1-800-356-3200 


Circle (118) on Fast Fact Card 


TRANSCON \ (CRYSTALS 


TC 1 O 5 FOR ALL RADIOS 


OG CHANNEL ELEMENTS O BATTERIES 
the Affordable NEW 


Recnystaled & Compensated For Portables & Pagers 
DUPLEX MOBILE PHONE 


0 MONOLITHIC CRYSTAL FILTERS 
Dealer Price 


EMERGENCY SERVICE 
FOR CRYSTALS 24 Hours / 72 Hours / 1 Week 
Normal Dellvery 3 Weeks 


Competitive Pricing!!! 


800-333-9825 


CAL CRYSTAL LAB, INC. 
1142 No, Gilbert, Anahalm, CA 92801 FAX 714-491-9825 
HIGH QUALITY, TIGHT TOLERANCE CRYSTALS 


{overdial) small type other 
features available... 


1-800-882-3332 
U.S. Distributor 


fae eS = 


USED 2-WAY RADIOS 
Call Sid Cohen 
at AIR COMM—Phoenix, AZ 
(602) 275-4505 ¢ Fax (602) 275-4555 
30%-70% savings on Motorola, GE, EFU mobiles, 
base stations, portables, pagers, repeaters— 
primarily solid state—all frequency bands. Also, 
accessory items: Motorola “Systems 90” control 
heads. PL and paging reeds, channel elements. 
<< Cash quotations made for purchase 


an | COMM of above equipment. 


Waniesale Orstentaes 


152.480MHz, and 
4152.0075MHz 

McManus Communications 
(501) 763-6250 

Fax: (501) 763-6533 


IMTS ENCODER/DECODER 


16 areas with: 1-9 digit ANI’s, 32 channels, timing data. 
32 fifteen-digit chainable speed-dial numbers. 


4614 E, McDowell Rd. 
Phoenix, AZ 85008 


Easy 12 key operation 
DIMF sidetones/overdial 
Last number redial 
Keypad programming 
EEPROM memory 
Microphone keypad 
option 

Works with all terminals 
Duplex/Half duplex 
Horn/Call outputs 
Engineering/Install 
service 


Dimensions 2.64 in. x 1.57 in. 


(503) 343-5227 


Fitzhugh & Waggoner, Inc. 1051 W. llth, Eugene, OR 97402 


$190.00 


Circle (119) on Fast Fact Card 
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Classified 


LOOKING FOR 


BUY ¢ SELL 
REPAIR « PROGRAMMING 
Motorola Trunked Radios 

Mostar, Traxar, STX, 
MTX 800 and Maxtrac 
Radar Communications 


16 Miller Rd. 
Lake Worth, FL 33461 


Cail Bob Boyce 
(407) 965-0000 


RADIOS 
STX or MTX 800 Portables 
Call: 1-800-274-0087 


“MITREKS 
WANTED 


{ALL BANDS) 
800- 231- 0103 


COOKS 
COMMUNICATIONS 
CORP. 


All 


{Authorized Dealer) 


GENERAL @@ ELECTRIC 


Mobila Radio 


MOTOROLA TRUNKED 


MOTOROLA 
RADIOS WANTED 


800-231-0103 


SWANTED$ 


Cash + Shipping paid “‘Promptiy" 
Motorola, GE, 
Bases, Mobiles, Repeaters and 
Service Monitors 
JUNK" 
Pulsar |! VHF/Beli Phones 
Barnett Electronics 
800-423-3858 
8718 Wiihite Lane « N. Little Rock, AR 72116 


**WANTED***** 
ate model HEWLETT-PACKARD. 
TEKTRONIX, WAVETEK, IFR and 
CUSHMAN electronic test equipment 
We buy working or non-working test equipment. 
WE PAY CASH! OR LET’S TRADE! 


ALCOM ELECTRONICS EXCHANGE, INC. 


GE MOBILE AND PORTABLE RADIOS 
AT WHOLESALE PRICES 


160 N. BROADWAY 1-800-233-8818 


FRESNO, CA 93701 
Circle (120) on Fast Fact Card 


DUPLEXERS RETUNED FAST 


ALL MAKES 
48 Hr. Turnaround 
also 
filter retunes 
isolator retunes 
repairs 
modifications 
double shield cables 
We have 17 yrs. experience 
Call Dennis at 
(716) 828-0290 


***DUPLEXER RETUNING*** 
24-HOUR TURN AROUND! 
Call: (800) 727-5657 


————— 
= 2 oa 


2121 S, TREADAWAY, ABILENE, TX 79602 


CODEN ENTERPRISES, INC. 


195 Burmon Drive 
Orchard Park, NY 14127 


AUBURN 
ELECTRONICS 
LABS 


Singer @ Wavetek @ Cushman 
LOW COST REPAIRS! 


12345 Bowling Green Rd. 
Auburn, KY 42206 
(502) 542-6000 


90-day Warranty 
Fast-turnaround 
Trade-in Value 


WE MONITOR THE WORLD! 


Circle (122) on Fast Fact Card 
108 Mobile Radio Technology October 1989 


2801 17th Avenue 
Gulfport, MS 39501 
(601) 868-6596 » (601) 896-6596 
(800) 476-ALCOM (ORDERS) 
FAX: (601) 868-0133 (24 hrs.) 
***"N_LS.T. TRACEABLE’ ** 


SHOP FOR SALE 
Motorola MSS and Radius sales 
Southeast Colorado. Good growth poten- 
tial. First class facilities. 10 years this loca- 
tion. Owner retiring. Cal! Jim Gill, Lamar 
Communications, Lamar, CO (719) 
336-7831 


FOR SALE 
Established two way-cellular sales-service 
shop. In Sierra Foothills near Sacramen- 
to. For more information call: 
(916) 273-1093 
Till 9:00 p.m. 


BUSINESS FOR SALE 
Successful 2-way & sound system con- 
tractor retiring. 32 people. Affordable. 
Write for details. 


STATE-WIDE COMMUNICATIONS INC. 
.0. Box 928 
Marshfield, WI 54449 


* x x * PRIORITY xxx 
ue fitom IFR RERAIR & CALIBRATION 
Bille {24 HRS “ta oe HIGH PRIORITY REPAIR — 


stromiss, UMCo se 


shman A nzed Serv 


CALIBRATING FM MONITORS N & Test Sets 


Sweep Generators 


CUSHMAN FACTORY AUTHORIZED ee a . 2801 17th Avenue 
Soret Connon: Ep Gulfport, MS 39501 


ALSO SERVICE IFR, ange Conerators (601) 868-6596 


Frequency Selective Voltmeter 


Frequency Counters (601) 896-6596 
MOTOROLA & GAW ic. FAX: (601) 868-0133 (24 HRS) 


Oscillators 


NBS TRACEABLE Spectrum Analyzers (ORDERS) 1-800-476-ALCOM 


Power Meters 


Rolling Meadows, IL 60008 FAX (312) 934-7195 *** N.ILS.T. TRACEABLE *** ; 


Circle (123) on Fast Fact Card 


Two Way Radio Repair Service 


a “5 Mobiles & Handhelds 
; : Regency, Wilson, Octagon, Maxom, etc. 


¢ References available 
Fast turn 


NATIONWIDE REPAIR CENTER L & = $3000 2h. max. + part 


: TA Enterprises 
* NEC - MOTOROLA - PANASONIC . ' 986 Cherokee Rd. SE * Palm Bay, FL 32909 
* $10 Flat Rate Labor : 407-725-6167 
¢ 60-Day Complete Warranty 
¢ Excellent Turn-Around 
* Contract Service - Specials 


Tim Downey, President 


QUALITY 
TELECOMM SERVICES, CONNECTORS 


ae 13625 Inglewood Ave., Hawthorne, CA 90250 —_ 
SS Tel: (213) 676-7838 FAX: (213) 679-5681 by - | ! 
tL 

We 

d 


Circle (124) on Fast Fact Card 


INDUSTRIES 


DISCOUNT 
PRICES 


PAGER REPAIR 
Low-cost conversion 
Discounts for quantity 
Repair: Flat rate-$10 plus parts. 


ELECTRONIC COMPONENTS 
FREE 192 page catalog 


MOUSER ELECTRONICS 
2401 HWY 287 N. 
MANSFIELD, TX 76063 


1-800-992-9943 


by 7" 
Syntonic 


800-233-2365 PA 800-482-2377 
7611 Derry St. 
HARRISBURG, PA 17111 


PARTS TACTEC 


ACCESSORIES & 


SERVICE MANUALS FOR: TACT L 
RAB PARTS INC. F C A 


1 West Pike St. 
Canonsburg, PA 15317 
412-873-4600 


Call Pager Communications 
for quotes: (512) 341-6514 


MAXON 
QUALITY SERVICE 


¢ Excellent turn-a-round— 
48 hours normal. 
® $29.50 per hour plus parts.”* 
¢ 90-day warranty. 
¢ Return minimum $19.50. 


Summit City Radio, Inc. 
4632 ded Rd. 


Ft. Wayne, IN 46808 
(219) 483-6674 


*When special parts required, return 
time will be longa 
Koo ae shpg/hdlg PLUS $2 for 
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P.O. Box 884 
‘ Montgomery, TX 77356 


4, "0 
"Mgt 
ley 


MICROWAVE ENGINEERING PROGRAMS 
COMPUTER SOFTWARE FOR PC’S 


* PATII PROFILES - REAL TIME 

* QUADMAP CROSSOVER POINTS WITH QUADMAP NAMES 
¢ 3 & 30 SECOND TOPO DATA, HAAT CALCULATIONS 

¢ PATH ANALYSIS 


ROCKY MOUNTAIN COMMUNICATIONS, INC. 
12844 WEST ILIFF AVENUE « LAKEWOOD, COLORADO 80228 
(303) 988-3395 


COMPUTER SOFTWARE FOR MICROWAVE 
ENGINEERING APPLICATIONS 


Circle (126) on Fast Fact Card 


IT’S NOT WHAT YOU MAKE - IT’S WHAT YOU KEEP |! 


THE SERVICE MANAGER 


Intelligent software, for managers who take 
their service business very seriously ! 


by MICRO-QUICK SYSTEMS, INC 
(714) 980-1034 Fax: (714) 944-3995 


Circle (127) on Fast Fact Card 
$275.00 _$275.00 


“MICROWAVE” Tl (C S “MULTIPOINT” 


Quality Microwave and Point-To-Multipoint 
Calculation Programs 
Technical Spécifications * Sample Printouts * Information 
Technical Communications Software 
(Texas: add 6%) (409) 588-3200 
FAX: (409) 588-4434 


ADVANCED INTERMOD 
PC SOFTWARE - $175 


Photovoltaics 


Photovoltaics, inverters, 
regulators and storage. 


Design 


PMG Companies Inc. 
(704) 251-5557 


Equipment Sales 


HELIOPOWER,= 


ONE CENTENNIAL PLAZA 3F PISCATAWAY NJ 06854 


Your partner in solar 
power system design 


APPLICATIONS ENGINEERING 
HOXAN PHOTOVOLTAIC PRODUCTS 
REMOTE POWER SYSTEMS 
201-980-0707 


A JOINT VENTURE Of AMERICAN-STANDARD AND MOXAN 


Circle (128) on Fast Fact Card 


| Tower space | 


PRIME TOWER SPACE 
NOW AVAILABLE! 


Located west of Cleveland in 
Amherst, Ohio. Ground elevation; 
750 feet. Tower height 290 feet. 
Two-way radio and microwave 
availability. Contact: 


David A. Laidiaw 
COMMUNITY SELECT 
INVESTMENT, INC. 
3600 Kolbe, Ste. 111 
Lorain, OH 44053 


216/960-4750 


Circle (129) on Fast Fact Card 


TOWER SPACE 


Cellular services 


PHILA., PA., So. Jersey 
$2250 Commission 


Professional on-site installation . $125 


Warranty service on all brands 
ADVANCED CELLULAR OF PHILADELPHIA 
800-233-0013 * IN PA 215-322-4600 


SOUTHERN CALIFORNIA 


28 sites ranging from Santa Barbara to 
Mexican Border. Stand-by power. 

Ask for Jack Reichler 
MERIDIAN COMMUNICATIONS 
23501 Park Sorrento, #213A 
Calabasas, CA 91302 
(818) 888-7000 


By popular demand, ver. 2.10, now with site 
database. Enter fregs. anly once, save, recall, edit, 
do “what If" studies. Time proven since 1985. Select 
to 9th order, any band width, over 200 Tx and Rx 
freqs., IF's, etc. Reports in plain English text, User 
friendly. Also, TAP-terrain analysis and propaga- 
tion study software, Auth, dealer. 


Updates for ver, 1.706 users. 
— MECH-ELEC SYSTEMS 
(303) 674-1101 
Your ad could be HERE 
for just $54! 


PRIME SO. CALIF. SITE 


KJO] COMMUNICATIONS SITE 


The #1 site in the entire Los Angeles 
Area and the only commercial tall tower 
on the Santa Monica Mins. with line-of- 
sight to all of So. Calif, 


Contact: John Davis, Site Manager 


COMMISSIONS PAID ON 
MIDWEST CELLULAR 
ACTIVATIONS 


Call or fax: Illinois, Michigan, Wisconsin, 


Ohio and Indiana 
Call 1-800-274-0087 
to activate! 


Carla Gamino 
(303) 762-1249 
FAX: (303) 762-0069 


(818) 355-6909 
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Tower space 


CONTINENTAL U.S. 


We manage over 140 antenna sites nationwide. 
We also negotiate new locations for users. 


SHAFFER& ASSOCIATES 


= Ccommuncabons consullants 


3050 Post Oak Blvd. Ste. 1700 
Houston, TX 77056 (713) 621-4499 


Circle (130) on Fast Fact Card 


Tower Sites, Inc. 


300 Ft. Tower Serving Connecticut, 
Massachusetts and Rhode Island 
from ONE Location. 


(203) 928-6205 


TOWER SPACE 


Prime sites in Ft. Myers, Naples and 
Charlotte County. All of Southwest Florida. 
Sites for two-way, microwave and broad- 
cast antennas. Heights from 400—1,500 


feet. 
CALL: (813) 939-8900 


TEL: (312) 631-9016 


CHICAGO TOWER 
LEASING CORP 


COMMUNICATIONS 
TOWER & ANTENNA 
SITES FOR THE 
METROPOLITAN CHICAGO 
AREA 


STAN STANN P.O, BOX 31160 


CHICAGO, IL 60631 


TOWER SPACE 
Prime sites on Catalina Island with state-of- 
the-art equipment room. Excellent coverage 
of Southern California Coast. 


Catalina Conservancy 
EX Box 2739 * Avalon, CA 90704 
{213} 510-142] 

Circle (132} on Fast Fact Card 
TOWER SPACE 
Prime Sites in Washington, D.C. 
Baltimore, Maryland 
Salisbury, Maryland 
Two-way radio and microwave 


Maryland Communications, Inc. 
(301) 561-8255 


NEW TOWER 
S.W. Martin County, FL 


Located: N. 27-01-51 W. 80-15-11 
500 ft. Rohn 90 (5 ft. face) 
Large equipment building. 

Emergency power and 
security system. 


Contact: 
John Johnston 
(407) 746-0935 

Radiotronics 
1505 Cypress Dr. 
Jupiter, FL 33469 


FIRST REPUBLICBANK PLAZA 


OALLAS MALIN CENTER 


Dallas’ 
Tallest 
Tower 


Dallas, TX Tallest Tower 
The 74 Story First RepublicBank 
Plaza is now available for your 

Communications Facility. 


* 900 MHz SMR Ready 
* 900 MHz PCP/RCC 

* 800 MHz Systems 

* 150-450 MHz Systems 


This one-of-a-kind roof top facility 
is dedicated to the Land Mobile 
Industry and has been featured in 
several magazine anicies. 


CONTACT: 
JIMMY CHILES 
(214) 761-6277 


Circle (131) on Fast Fact Card 


Tower services 
Communication 


Tower Construction 
Maimenance ® Installation © Paiming 


(409) 755-4038 


HELICOPTER SERVICE 


P.O. Box 8220—Hwy. 69S 
Lumberton. Texas 77711 Fax: 409-755-7409 


LUMBERTON TOWER SERVICE, INC. 


NEED TENANTS?? 
Advertise your sites in. the _ 


‘NATIONAL COMMUNICATION: 
SITE DIRECTORY. _ 


Dedicated to advertising antenna sites for lease 


NEED SITES ? 
The NCSD contains hundreds of prime 
antenna sites across the Nation. 
To get your FREE copy iss a 
baie M, Dept] . Box 93, *** 
a SPAM oR 
(201) 462-5964 


SHAFFER STOWER SERVICES 


INcORPoAaATES 


+ @NOINTERING 
* CONSTRUCTION 

* ANTENNAS LINES 
* RELAMPING 

* GALEB 


* SHELTERS 

* MAINTENANCE 
+ INSPECTIONS 
+ PAINTING 

* GROUNDING 


Complete services tor [hu tae Motte, 
Cellule Comino Caener une Broideast Midustnas 


z ot (713) 621-4499 


SLs “51 9050 Past Oak Alal,. Sto. 1700, Houston. TX 77056 
Circle (133) on Fast Fact Card 


ALUMA TOWERS: 


RANK-UPS*TELESCOPICS+FIXED BASE 
ROOF-TOP*TRUCK* MOBILE YAN & TRAILERS 
ALL ALUMINUM TOWERS 


® TELESCOPING TO 100 FEET 
@ STACKING TO 100 FEET 

@ EASY TO ERECT ANO USE 
® SPECIALS GLADLY MADE 


FOR ALL TYPES OF COMMUNICATIONS 


Mobile Van Type 


ALUMA TOWER COMPANY 
BOX 2806 MR 
VERO BEACH, FL 32961-2806 
(407) 567-3423 FAX 407-567-3432 


Broadcast Bomowsiigiatins 
a» 


| 
\ 2 } 
iy oe / 


* Turnkey Tower Installation /, QT) 
Cellular Microwave “x \ yo \ 
Broadcast “cea cuales 
PO Box 131 
Verona, WI 53593 


608-845-6755 
FAX 608-845-5413 


« Tower Sales 


* Tower Maintenance 


® Fully insured 
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jales offices 


Associate Publisher/Natlonal 
Sales Manager 

Mercy Contreras 

First National Bank Building 

333 W. Hampden, Suite 606 

Englewood, CO 80110 

Telephone: 303-762-1249 

Telefax: 303-762-0069 


MIDWEST: Englewood, CO 
Diane Hite, Marketing 
Manager 

First National Bank Building 
333 W. Hampden, Suite 606 
Englewood, CO 80110 
Telephone: 303-762-1249 
Telefax: 303-762-0069 


EAST: Englewood, CO 
Ruth Breashears 

First National Bank Building 
333 W. Hampden, Suite 606 
Englewood, CO 80110 
Telephone: 303-762-1249 
Telefax; 303-762-0069 


WEST: San Rafael, CA 
Dennis Hegg. Marketing 


Manager 
950 N. Gate Drive, Suite 207 
San Rafael, CA 94903 
Telephone: 415-491-1442 
Telefax; 415-491-1842 


CLASSIFIED SALES 

Englewood, CO 

Carla Gamino, Classified 
Marketing Manager 

First National Bank Building 

333 W. Hampden, Suite 606 

Englewood, CO 80110 

303-762-1249 

Telefax: 303-762-0069 


EUROPE: 

Nicholas McGeachin 
Roseleigh House 

New Street, Deddington 
Oxford, OX5 4SP England 
Telephone: (0869) 38794 
Telefax: (0869) 38040 
Telex 837469 BES G 


JAPAN; 

Mashy Yoshikawa 

Orient Echo, Inc. 

1101 Grand Maison 
Shimomiyabi-Cho, 2-18 
Shinjuku-ku, 

Tokyo 162 Japan 
Telephone; 03-235-5961 
Telex: J-33376 MYORIENT 


, d index/hotline 
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Company Number 


AAA Communication Mfgs 103 
Advanced Electronic 
Applications, Inc 
Advanced Receiver Research... 
AIE Corporation 
Alexander Batteries 
America West C&E 
Antenna Specialists Co. ......1FC 
Auburn Electronics Labs 
Avtec, Inc. 
B-D Crystal 
Band-lt-ldex 
Barnett Electronics 
BEE Electronics 
BMG Engineering 
Bramalea Inc. 
(First Replub Bk) 
Bramco 
C T Systems 
C T Systems 
CW Wolfe 
Communications 
California Radio 
Centurion International, Inc 
CES, (Nees excxmance cease | 7 
Communications 
Associates 
Communications Products 
Communications 
Specialists 
Computer Resources, Inc. ..... 84 
Connect Systems, Inc. ........ 17 
Control Signal Corp. .......... 12 
Crescent Radio Elec 
Curtis Electro Devices, Inc, 
Cusheraft/Signals Corp. ....... 67 
Data Signal Inc 
Dataradio Corp 
Decibel Products, Inc 
Delcom Radio Ltd 
Dinet Inc. 


Dynatech Tactical 
Communications, Inc. ....... 83 
Electrocom Automation Inc. 


ESA Telecommunications 

liGaswere RE SHEAG ESSN 28... 98 
Fitzhugh & Waggoner Inc. .... 
Fujitsu Ten Corp of America.... 
Gamber-Johnson 


Helper Instruments Co. ..... 30,38 
Helper Instruments 

Henry Radio 

Hutton Communications 

ICM Communications 

ICOM America Inc. .........., 27 
IFR Systems, Inc. ..........., 33 
Interconnect Specialists Inc. 

JaBro Batteries Inc. 

JFW Industries 

Larsen Electronics Inc. ..... 44-45 
Leavitt Communications Inc. ... 
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Fast Fact Advertiser 


Hotline 


. 800/283-5158 


206/775-7373 


. -203/582-9409 
. 803/532-9256 


800/247-1821 
307/382-5663 
216/349-8400 


. .502/542-6000 


803/892-2181 


. .606/283-5000 
. .303/320-4555 


800/423-3858 
800/336-3115 


. 214/761-6277 


513/773-6255 


. .800/245-6356 
. 800/245-6356 


. .406/252-9220 


800/231-0103 


. .800/228-4563 


800/327-9956 


. 800/435-9313 


214/238-9596 


800/854-0547 
205/591-8810 
213/373-6803 


. . .803/989-8000 
. .504/885-9511 
. .800/332-2790 


603/627-7877 
912/883-4703 


. 404/392-0002 


214/631-0310 


. 415/592-8790 


619/724-5355 
213/257-0800 


. 800/233-8639 


800/821-1030 
602/978-5766 


312/424-6464 


. .503/343-5227 


800/421-1996 


. . 800/826-0440 
. -800/356-3200 
. .800/327-9308 
. .800/327-9308 


213/820-1234 
800/442-3811 
405/236-3741 
206/454-8155 
316/522-4981 
407/332-0533 
312/964-9358 
317/887-1340 
206/573-2722 
602/275-4505 


Page 


Company Number 


Marconi Instruments 


Maxrad, Inc 
Micro-Quick Systems, 

Gis seaxawaens momonmaisns 40,110 
Midian Electronics, Inc 
Midland International LMR 
Mobile Mark Inc. ............. 99 
Multiplier Industries 

48A-48B 

MAAKCONEI AGE cssccanescanros anmeenteeor 9 
Norcomm Corp 
Omnicron Electronics Co 


Photocomm Inc. 
Powerline, Inc 
Primus Electronics Corp. ...... 85 
Quality Telecom Supply 
Ltd 


RAB Parts Inc 
Ramsey Electronics 
Ranger Communications 


Raven Electronics Corp. ....... 97 
RELM Communications 
Repco Intex: xa sesesyers 20% 19 
Rocky Mountain Comms, 

URS cease csr cesta ecaes vigeusiseey dea 110 
Savoy Electronics Inc 
Scala Electronics Corp. ....... 62 
Schlumberger Instruments 
Scientific Dimensions Inc. ..... 90 
Scorpion Group Inc. .......... 20 
Securitron Co 
Selectone Corp 
Setcom Corp 
Sharp Communication 
Shinwa Communications 


Shure Brothers, Inc......... 72,77 
Sinclair Radio Laboratories ....69 
Solar Electric Specialties 

EN pschscnceitesaeeciscanenes airs a 48 
Solid State Communications .... 
Standard Comms 
Statistical Control Systems 

Corp 
Sti-Co Industries Inc 
T-Berry Electronics Corp. ...... 24 
Telecomm Services Inc. ...... 109 
Telewave Inc 


Transcrypt Intl. Inc. ............ bs) 
Trident Micro Systems 

Unipage, Inc. 

Vega 

Vocom Products Corp. ........ 81 
W & W Associates 
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Hotline 


55,56 . .800/233-2955 


93 |. 


816/891-6320 


.. .312/595-3933 


41,127 . . 714/980-1034 


602/884-7981 


20 .. .800/MID-LAND 


96 


312/671-6690 


800/642-2424 
919/744-5050 
800/874-8663 


... .203/928-0377 
. 800/332-7003 
. .800/223-9580 


800/637-1018 
800/435-1636 


. 403/293-1965 


403/293-1965 


. 412/873-4600 


716/586-3950 


714/858-4419 
702/359-3700 
... 800/428-5000 

. .800/950-5633 


. . 303/988-3395 
.. 800/359-5400 
. 803/779-6500 


617/229-4825 
800/523-6180 
800/736-4151 


. 408/263-6434 


800/227-0376 
415/965-8020 


. 800/548-2484 


405/232-7272 


. 800/257-4873 


716/874-3682 


707/459-9496 
415/785-4610 


. 800/251-1357 


813/954-8816 
716/881-3287 


.. 800/648-8683 
. .213/676-7838 


415/968-4400 


. 800/638-7666 


800/228-0226 
714/549-5206 
214/224-3509 
818/442-0782 
312/885-3296 
800/221-0732 
707/462-9795 
213/404-2700 


23,72 . 206/644-1300 


85 


408/735-7076 


Because you're on the move, you 
need communications equip- 
ment you can depend on, 
whether you're in the city can- 
yons or in the open country. 


Yaesu offers you a choice of 
dependable Handheld or Mobile- 
mount radios. 


For convenience and portability 
choose the new FTH-2008 VHF 
or the FTH-7008 UHF Hand- 
helds. Lightweight 15 channel 
radios with CTCSS encode/ 
decode and IBM PC programma- 
ble features. 


YAESU wUs.A. 


Or-choose the FTL-2001 VHF or 
the FTL-7002 UHF Mobile Trans- 
ceivers. Compact and reliable 

12 channel on-road 
communications. 


Yaesu U.S.A., noted for the inno- 
vative Dual-band Hand-held 
VHF/UHF radio, also manufac- 
tures base transceivers, 
repeaters and a full line of com- 
munication accessories. 


For further information on these 
radios or any of Yaesu’s com- 
mercial product line call toll-free 
1-800-999-2070. 


Yaesu U.S.A. is now offering 
a 2 year warranty on the 
FTL-2001 and FTL-7002 Mobiles. 
Contact your local dealer 
for more details. 


Commercial Product:Division/Gerritos, California 


of the day! 


Have you been trawling the bounding main for a new product? We have just 
netted it—the TP-38 microprocessor controlled community repeater panel which 


provides the complete interface between the + —yuprgeseuep games aes 
repeater receiver and transmitter. Scuttle [ES ocean 
individual tone cards, all 38 EIA standard Sle es 
CTCSS tones are included as well as time and hit accumulators, programmable 
timers, tone translation, and AC power supply at one low price of $595.00. The $595.00 each 
TP-38 is packed like a can of sardines with features, as a matter of fact the only $59.95 DTMF module 
additional option is a DTMF module for $59.95. This module allows complete $149.95 Digital CTCSS module 
offsite remote control of all TP-38 functions, including adding new customers or 
deleting poor paying ones, over the repeater receiver channel, 
Other features include CMOS circuitry for low power consumption, non-volatile 
memory to retain programming if power loss occurs, immunity to falsing, pro- 
grammable security code and much more. The TP-38 is backed by our legendary 
1 year warranty and is shipped fresh daily. Why not set passage for the abundant waters 
of Communications Specialists and cast your nets for a TP-38 or other fine catch. 


426 West Taft Avenue » Orange, CA 92665-4296 
Local (714) 998-3021 + FAX (714) 974-3420 
Entire US.A. 1-800-854-0547 
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